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Requirements for issuance.

Data required for airworthiness cer-
tificate.

Data required for type certificate.

Inspection and tests.

Flight teats,

Procedure for type certiication.

CHANGES

Continued compliance.

Minor changes.

Major changes.

Changes required by the Adminig~
trator.,

VAL OF MATERIALS, PARTS, PROCESSES, AND
APPLIANCES

Speclfications.
SUBPART B—DEFINITIONS

Weights.

Structural terms.

Alr density, p.

Speed,

Design gust veloclty, UV,

Dynamic pressure, g.

Load factors.

Aerodynamic coeficlents, Cp,
CP, etc.

Standard atmosphere (standard air),

Primary struciure.

Chats

BusparT C—STRUCTURAL LOADING CONDITIONSB
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4a.61
40.62
42,63
42.64
48,.66

4a.72

4a.73

4a.74
4a. 76
4276
48,77

ENERAL STRUCTURAL REQUIREMENTS

Strength.

- Deformations.

Stiffness.

Proof of strength and rigidity.

Materlals, fabrication, protection
ete.

FLI&HT Loans
CGeneral.
AIR SPEEDS
Air speeds.
LOAD- FACTORS

General.

Maneguvering load factora.
Gust load factors.
Feetora of safety.

BEYMMETRICAL FLIGHT CONDITIONS (FLAPS

4a.73
48.79

4a.80
45.81

48,82
4a.83

4a.B4
%e.85

RETRACTED)

General.

Condition I (positive high angle of
attack).

Condition I, (pesitive high angle of
attack modified}.

Cendition II (negative high angle of
attack),

Conditlon IIL

Condition IV {(negative low anglie of
attack). :

Condition V (inverted filght).

Condition VI (gliding}.

STYMMETRICAL FLIGHT CONDITIONS (FLAPS wa
AUXILIARY DEVICES IN OFERATION)

4a.86 General.

48.87 Condition VII (positive gust, flaps
deflected},

42.88 Condltion VIHI (negative gust, flaps
defiected).

42.89 Condition IX (dive, flaps deflected).

L
UNSYMMETRICAL FLIGHT CONDITIONS

4a.80
4a.91
42.92
48.93

General.
Condition I,.
Condition III,.
Candition V.

SPECIAL FLIGHT CONDITIONS

4a.94
4a.95
4a.95
4a.97
4a.98

Gust at reduced welght,
Lift-wire-cut,
Drag-wire-cut,
Unsymmetrical propeller thrust.
Wing tanks empty.

WING LOAD DISTRIBUTION
Wing lead distribution.

CONTROL SURFACE LOADS

4a.89

4a.115 General.

HORIZONTAL TAIL, SURFACES

4a.118
4a.117
48.118
40.118

Balanclng.

Magneuvering {horizontal surfaces).
Damping {horizontal surfaces),
Tab effects (horizontal surfaces).

VEETICAL TATL BURFACES

41.120
48121
40,122
4a.123
48.124

Maneuvering.

Damping (vertical surfaces).
Gusts (vertical surfaces),

Tab effects (vertical surfaces).
Special cases (vertical surfaces),

AILERONS

44.125
42.126
44,127

Maneuvering.
Tab effects (ailerons).
Flying conditions (ailerons),

WING FLAPS AND TAES

48,128
48.129

Wing Baps.
‘Tabs.

SPECIAL PEVICES

42.130 Bpeeial devices,

CoNTROL SYsTEM LOaDs

4a.137
4a.138
4a.139
40,140
4a.14]
4a.142

General,

Control wires or push rods.
Elevator systemas.

Rudder systems.

Alleron systems.

Flap and tab control systems,

GROUND LoADS

4q,147
45148
4a.161
4a,152
4a.153
4a.154
48.1565
4a.156

General.

Level landing.

Three-polnt landing.

Energy absorption.

Side load.

One-wheel landing,

Braked landing.

Slde loads on tail wheel or skld.

WATER Loabg

40.161 General,

FLOAT BEAPLANIS
Sec.

45.162 Landing with inclined reerctions
(float seaplanes).

Float attachment members,

Landing with vertical
{Aoat seaplanes).

Safety factors,

Landing with side load (float sea-

planes),

48.163
4a.164 reactlons
44,185
45.166

BOAT SEAPLANER

4a.167
4a.168
4a.169
4a.170
4a.171
42172

Local bottom pressures.
Distributed bottom pressures.
Step loading condition.

Bow loading condiiion.

Stern loading condition,

Side loading condition,

BEAPLANE FLOAT LOADS

4a.173
4a.174

Seaplane float loads.
Seaplane float bottom loads.

WING-TIF FLOAT LOADS

wing-tip float loads,
Wing structure.

4a.175
4a.176

MISCELLANEOUS WATER LOADS

4a.177 Sea wing loads.

SPECTIAL LoADING CONDITIONS

4a,187
45,188
43.189
4a.190
40,191
44.192
4a.193
4n.194
42.195
48.106

Englne torque.

High angle of attack and torgue,
Engine mounts, nacelles, etc. -
Side load on engine mount,

Up load on engine mount.
Passenger loads.

Safety belt loads.

Local loads.

Rigeging loads.

Air loads on struts,

MULTIPLYING FACTORS OF SAFETY

4a.207
44.208
4a.209
4a.210
4a.211
42.213
42,213
48214

Qeneral,

Fittings.

Castings.

Parallel’ double wires.

Wires at small angles,

Double drag trusses.

Torque tubes used as hinges,

Control surtace hinges and control
system joints.

Wire sizes.

Wing 1ift truss system.

SUBPART D—PROOF OF SIRUCTURR

45215
4a.216

4a.227
4a.328
4a.220

General.

Proof of structural analysls,

Combined structural snalysis and
tests.

Load tests.

Flight load tests.

Load tests required.

Wincs

Proof of wings,
Redundancies.

BEAME

44,230
4a.231
48.232

da 23T
4n.238

40289
4a 240
43.241
4n.243
4a.243
4a.244
42 245

Beams.

Secondary bending,

Lateral buckling.

Webs.

Axlal load.

Joint slippage in wood beams,
Bolt holes,
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Beq.
4n.248 Box beams.
DRAG TRUSSES
4n.247 Drag trusses.
RIBS

4a2.248 Ribs.
4a.249 Loud distribution.
43250 Ailerons and high-lift devices. ‘“
40.251 RIib tests. o

COVERING
4n.252 Covering.

NONPARAL L1, WIHES

4a.253 Nonparallel wires.

TAIL aND CONTROL BURFACES
4a.263 Proof of tall and control gurfrces,
4a.264 Vibration tests.

CONTROL SYSTEMB
48.268 Proof of control systems.
4r.270 Control system tests.
43.371 QOperation test.
4a.372  Control system joints,

LANDING (GEAR

4a 277 Proof of landing gear.
40,278 Energy absorption tests.

HuiLs AND FLOATS
42.283 Proof of hulls and floats,

FUSELAGES AND ENGINE MOUNTS
45289 Proof  of Tfuselages and  engine
mounts.

45.200 Critical column loads,
40.291 Bapgage compariiments,

FITTINGS AND ParTs
4n. 297 Proof of fittings and parts.
40.208 Fittings and atlaching members.
4n.289  Bolts.

SvnpART E—DrTall DEsicN AND CONSTRUCTION

4p 401 Ceneral.

MATERIALS, WOHKMANSHIP, 58D FABRICATION

METHOLS

43,302 Materials and wurkmeanshkip,
41303 Fabrication methods.

40,304 Gluing.
4a.8305 Torch welding.

42,308 FElectric welding.
45,307 Brazing and soldering.
4a %08 Protection.

4a 809 Inspection.

JOINTS, FITTINGS, AND CONNECTING PARTS
42.312 Joints, fittings, and conecting parts,
42313 Balts, pins, and screws.

42314 Wood screws.
4a.315 Eycholts.
4a.318 Castings.
TI1E-RoDS AND WIRES
48.819 Tie-rods and wires,
42.820 'Wire terminals.
42.321 Wilre anchorages,
4a.322 Counter wirte siZes,
FLUTTER PREVENTION
4a.326 General liutter prevention measures.
Deraly DESICN oF WINGS
42.329 External hracing.
42.330 Wire-hraced monoplanes,
4a.331 Lift trusses.
40.332 Jury struts,
4a.333 Wing beams.
42.334 Wing heam jolnts.
4n.335 Drag truss,

. 44.338 Aileron and flap attachments,
4a.337 Internaliy braced biplanes,
40 338 Fabric covering,

471339 Metal-covered wings,
DETAIL DESIGN OF TalL AND CONTROL
SURFACES
da445 Iustallation.

42446 Stops.

/

" 4a.458

v
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dge tab systems,

nd static halance.

DErarn DEsiaN oF CONTROL SYSTEMS

Installation.
42,460 Stops.
12,4861 Joints.
4a 462 Welds.
4,463 Flap contrals.

4a,464-T Flap controls,

42,465 Tab controls,

4a.466 Spring devices.,

43,467 Slnrgle-cable contrals,
4a 468 Conirol system locks.

4a.468-T Trim controls,
DETaIL DESIGN oF LANDING GEAR

42,476 Shock absorption.

44.476 Shoek-absorbing systemis,
48,477 Wheels,

42,478 Main landing pear wheels,
42,470 Tail and ncse wheels,

4a 480 Tires.

42,481 Tlre markings,

42,462 Retracting mechanism.

42.458-T Brakes.
HyLLS anND FLOATS

42488 Hulls and floats, .
4a.489 Buoyancy (main senplane floats),
42,490 Buevancy (boat seaplanes).
40,491 Water stabifity,
42,492 Float deslegn.
FUSELAGE AND CABINSG
4a.497 Provision for turn-over,
42,498 [External door.
42,499 Location of passenger door,
4a.600  Exifs,
PILOT COMPARTMENT
40,601 Coustruction,
1a.502 Lucatidn. o R
4a.504 Operation Inforrpation and ligpitas
tions,
44,608 Windows and windshields,
42,608 Leaknge.
4a.607 Seats.
43,608 Navigation Instruments,
48,609 Opening hetween pillot compertment

and passengers’ cabin.,
PASSENGER AND BAGGAGE COMPARTMENTS

4a.510 Passenger compartments.
43,611 Passenger chalrs.
4a.512 Baggage compartments.

REINFORCEMENT NEAR PRUPELLERB
4a.513 Reinforcement near propellers.

SURPART F—EQUIPMENT

4a.523 General.

4a 524 Reguirements. :

41.525 Life preserver or flatation device.

4a.526 Fire extinguishing apparatus,

Now-AIR CARRIER (NAC) AIRPLANES

45.531 Non-gir carrier {NAC} alrpianes.

42,533 NAC landplanes; visual contaet gday
fiving (within 100 miles of 4 fixed
basel,

4a.533 NAC landplanes; visual contact day
flylng (unlimited distance}.

43,534 NAC landplanes; visual contact
night Bying.

4a.535 NAC landplanes; lnstrument day
fiying.

42.536 NAC lendplanes; instrument night
flying.

4a.537 WAC seanlancs and amphibians,

AIR CARRIER AIRPLANES; PASSENGER (ACP)

43,547 Air earrier sairplanes; passengers
(ACP).

43.548 ACP landplahes; visual contact day
flying.

Bec.

42,549 ACP landplanes; visual contact
night flying.

4a.550 ACP Isndplanes; Instrument day
fying.

4a.551 ACP landplanes; instrument night
Aying.

4.552 ACP seaplanes and amphiblans.

INSTALLATION REQUIREMENTS
4e 557 Installation reguirements,
INSTRUMENT INSTALLATION

4n.558 Instruments.

40.5666 Alr-speed indicator,

42.560 Power-plant instruments and con-

trols,

4a.581 TFuel guantity gauge.

4a.502 Mnagnetic compass.

4a.563 Navigation instruments,

4a.664 Gyroscople Instruments,

SAFETY EQUIPMENT INSTALLATION

4a.565 Safety belts.

40.566 Flre extingulshers,

45.567 Safety belt signal.

4a.£C8 Landing flares.

4a.360  De-lgers,

ELECTRICAL EQUIFMENT INSTALLATION

2a.570 General.

48.671 Battery.

4a.572 Puses.,

4a.573 Generator.

4a.574 Running load.
4a.575 Anchor lights,
45.57T6 Landing lights,
2a.577 Instrument lights.
42.578 Position lights,
4a.579 Master swit¢h,

MISCELLANEQUS EQUIPMENT INSTALLATION

43,580 Seats.
4a.581 Accessories.

SUBPART G—~POWER-PLANT INSTALLATION

ENGINES
#a.5891 Engines.
PROPELLERS
4a.597 Propellers,
4a.598 Controliable plteh.

4a.589 Propeller ciearance.

FuEL SYSTEMS

Capacity and feed.
Tank installation,
Tank construction,
Tank strength,
Gauge,

Lines and fittings.
Strainers.

Valves,

42613 Dump valves.
4a.614 Dralns,

MISCELLANEQUS FUEL SYSTEM REQUIREMENTE

4a.615
42,616

‘4a.B05
4a.606
42.607
42.608
4a.608
4a.610
4a.61%
450,612

Filier openings.
Prevention of lce formation.

LUBRICATION SYSTEMS

42.621 General.

4a.622 Tank inatallation.
4a.623 Tank strength.
4a.62¢ Gauge.

4a.625 Piping,

4a.626 Dralns,

4a.627 Ol temperature,

4a.628 Fliler openings.

COooLING SYSTEMS

42,633
48 634
48.635
4a.638
4a.637

POWER-PLANT INSTRUMENTE,
ACCESSORIES

48.642 Instruments.
48.643 Controls.
4a.644 Throttile controls,

General.
Radiators.
Piping.

Dralns,

Filler openings.

CONTROLS, AND
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4a.645 Ignition switches,
4a.646 Propeller pitch controls.
4a.647 Accessories (air-line carrierz).

MANIFOLDING, COWLING, AND FIRE WALL

45.651
43.652
43.653
43.654
43.655
4a.658

General.
Manifolds.

Air intakes,
Engine cowling,
Tire wall
Heating systems.

MisCELLANFOUS POWER-FLANT REQUIREMENTS
44.661 Materials.

SverarT H—PERFORMANCE

43.671 Performance requirements.
423,672 Landing speeds.

4a.673 Take-off.
-40.674 Climh.

4a.675 Controllability and wmaneéuvera-

hillty.

4n.676 Controllability at the stall,

¢a 677 Balance,

42618 Stabllity,

4a.679 Spinning.

4a.680 Flutter and vivration,

4a.681-T Flutter and vibration,

43.682 Ground and water characteristics.

MobpIFTED PERFORMANCE REQUIREMENTS

4a.687 Modifled performance regulrements
for multiengine airplanes not cer-
tificated in the transport category,

PERFORMANCE TESTS

4a.701
42.702
42.703
48.704
4a."105
43.706
4a.707
4a.708
4z.709
43,710
4a.7T11

AR CaRRIER AIRCRAFT PFERFORMANCE
CHARACTERISTICS
4a.71T Performance characteristica of alr
carrler aircraft,

General,

Flight test pilot.

Parachutes,

Reports.

Loadibg conditions.

Use of ballast.

Fuel tn be carried.

Maximum air speed.
One-engine-inoperative performance,
Air-speed Indicator calibration.
Check of fuel system.

QPERATION LIMITAYIONS
Weight.
Provisional weight (air-line carriers).
Center of gravity limitations.

40723
4a.724
44.725

43.728 Air-gpeed limitations,

45.727 Power-piant limitations.

TRANSPORT CATEGORY AIRPLANE PERFORMANCE
REQUIREMENTS

4a.737-T Performance requirements for

transport category airplanes.
Minimum requirements for cer-
tification,

4a.738-T

DEFINITIONS

8tallihg speeds,

Flap positions,

Maximum one-engine-ineperative
operating altitude.

43.739-T
43.740-T
4a.741-T

WEIGHTS

Welghts.
Fuel dumpting provisions,

4a.742-T
4a.743-T

PERFOEMANCE BREQUIREMENTS AND
DETERMINATION

Reguired performance and per-
formance determinations.

Stalllng speed requirements.

Climb requirements,

Take-off determination,

44.744--T

4£0,745-T
4a.746-T
4a.747-T
4a 7487 Speeds.

4a.749-T Take-off path,

" 4a.749c.-T Temperature eccountability,
43.750-T Landing determination. -

FLIGHT CHARACTERISTICS

43.751-T
44.752-T

Flight characteristics.
Controilability and maneuverabil-
ity.

PART

4a.753-T
4a 754-T
42.755-T
4a.756-T
42.75%- T
4a.758-T

Trim.

Stability.

Static longituflinal stabillty,

Specific stability conditions.

Dynamic longitudinal stability,

Directional and lateral static sta-
bility.

42.769-T Steliing.

OPERATING MANUAL

4a.760-T Airplane operating manual.

BUBPART I—MISCELLANEOUS REQUIREMENTS

4a.770 Ideuntification plate.
42771 Standard weighls.,
42.772 Teveling means,

AvuTeoriTY: §§4a.l to 4a.772 lssued under
sec. 205 (a), 52 Stat, 984; 49 U. 8, . 425 Ba]{.
Interpret cr apply secs. 801, 603, 52 Stat. 1007,
1008; 45 U. 8. C. 551, §53,

BUBPART A—AIRWORTHINESS
REQUIREMENTS

Eovnce: f§4a1 1o 4221 contained in
Amendment 48, Civil Afr Regulations, 5 F. R.
1834, as amended by Amendment 75, 8§ F. R,
394€, except as noted following sections af-
fected.

GENERAL

§4a.1 Scope. The airworthiness re-
quirements set forth in this part shall
be used as a basis for obtaining air-
worthiness or type certificates: Pro-
vided, That: {(a> Deviations {rom the
requirements of this part which, in the
opinion of the Administrator, insure the
equivalent condition for safe operation
and, (b) equivalent reguirements of the
United States Army or Navy with vespect
te airworthiness may be accepted in lier
of the requirements set forth in this part.
Unless olherwise specified an amend-
ment to this part will apply only to air-
plenes for which applications for type
certificates are received subsequent to
the effective date of such amendiment,

$4a.2 Airplane categories. (a) At the
election of the applicant, an airplane
may be certificated under the require-
ments for a particular category accord-
ing to the intended uze of the airplane.
Sections of this part which affect only
one particular category are designated by
a suffix added to the appropriate section
numbers, as follows:

Normal eategory_ oo ____ Buffix N
Transport calegory..__.- eeeo. Suffix T
Acrohatic category .o aeooo Suflix A

(by All sections not designated by a
suffix are applicable to 21l categories, ex-
cept as otherwise specified,

fAmdt. 84-3, 7 F. R. 984]
AIRWORTHINESS AND TYPE CERTIFICATES

§ 4a.15 Requirements for {issuance.
The airworthiness requirements specified
in this par{ shall be used as a basis for
the certification of airplanes: Provided,
That an airplane manufactured in ac-
cordance with, and conforming te, the
currently effective ajrcraft specifications
Issued therefor will be eligible for an
airweorthiness certificate, if the Admin-
istrator determines such airplane is in
condition for safe operation: Piovided,
further, That an airplane which has not
demonstrated compliance with the air-
worthiness requirements specified in this
part but which, in the opinion of the
Administrator, {s in condition for safe
operation-for experimental purpoSes or
for particular activities will be eligible
for an airworthiness certificate,

4A—AIRPLANYE AIHWORTHINESS
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§ 4a.16 Data required for airworthi-
ness certificate. When an airworthiness
certificate is sought and a type certificate
is not involved, data which are adequate
to establish compliance of the aircralt
with the requirements listed in this part
shall be submitted to the Administrator.

£ 4n.17 Data required for type certifi-
cafe. Data which are adequate to estab-
lish compliance of the aircraft with the
airworthiness requirements listed in this
part and which are adequate for the re-
production of other airplanes of the same
type shall be submitted to the Adminis-
trator. The procedure for submitting
the required data, the technical contenls
of such data, and the methods of testing
aircraft with respect to the prescribed
airworthiness regquirements shall be in
accordance with Civil Aeronaulics Man-
ual 4, A plane Airworthiness,

§4a.18 Inspection end fests. Aunthor-
{zed rerresentatives of the Administrator
shall have access Lo the airplane and may
witness or condtict such inspections and
tests as are deemed necessary by the
Administratar,

[Amdt. 48, 5 F. R. 1834, as amended by Amdt,
04a-6. 12 F. R. 1029]

§ 4a.19 Flight tests. (Applicable to
all airplanes certificated as a type on or
alter May 15, 1047, After proofl of com-
pliance with the structural requirements
contained in this part, and upon comple-
tion of all necessary inspection and test-
ing on the ground, and proof of the con-
formity of the airplane with the type de-
sign, and upon receipt from the appli-
canl of a report of fiight tests ¢onducted
by him. there shall be conducted such
official flight tests as the Administrator
findx necessary to determine compliance
with Subparts C-G. After the conclusion
of these tlirht tests such additional flight
tests shall be conducted as the Adminis-
trator  finds necessary ta  ascertain
whnether there is reasonable assurance
that the airplane, its components, and
eqguipment are reliable and function
properly. The extent of such edditional.
flight tests shall depend upon the com-
plexity of the airplane, the numiber and
nature of new design features, and the
record of previous tesis and eXperience
for the particular airplane model, fts
compenents, and equipment. 1If prac-
ticable the fiight tests performed {or the
purpose ¢l ascertaining the reliability
and proper functioning shall be con-
ducted on the same airplane which was
used in fiight tests to show compliance
with Subparts C-G,

[Amdt, 044 6, 12 F. R. 1029, as amended by
Amdt. 04a-7, 12 F. R. 2087|

§4a.20 Procedure for type certifica-
tion, Acceptable procedures for type cer-
tification are outlined in Civil Aeronau-
tics Manual 4. )

CHANGES

$4a25 Continued compliance.
Changes to certificated aircraft shaill be
substantiated to demonstrate continued
compliance of the aircraft with the perti-
nent airworthiness requirements.

£42.26 Minor changes. Minor
changes te airplanes being manufactured
under the terms of a type certificate and
which obviously do not impair the condi-
tion of the airplane for safe operation
may be approved by authorized repre-
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sentatives of the Administrator prior to
gubmittal to the Administrator of any
required revised drawings:“The approval
of such minor changes shall be bazed on
the alrworthiness requirements i effect
when the parsicnlar airplane model was
originglly certifented, unless, in the
opinton of the Administrator, compii-
ance with current airworthiness requtire-
ments Is necessary,

$40.21 Major changes,. Major

changes to airplanes being manufactured:

mnder the terme of » i¥pe certificate may
require the issuance of a new t¥pe certm-
cate and the Administrator may, in his
discretion, require suich changes to com-
Ply with current alrworthiness require-
ments. :

§ 40.98 Changes required by the Ad-
minisirator. (a) In the case of aircraft
models approved under the airworthiness
requirements in effect prior to the cur-
rently effective regulations, the Admin-
istrator may require that alrcraft sub-
mitted for original airworthiness certifi-
cation comply with such portions of the
currentiy effective regulations as are con-
sidered necessary.

(h) All aircraff certificated under the
transport category, the manufacture of
which ig completed after September 30,
1947, shall comply with the following
sections of Part 4b of this suhchapter, as
amended: §§ 4b.58, 4b.442, 4b.445, 4b.447,
4b.449, 4b 450, 4b.478, 4b.484, 4b.503 (¢},
4b.b18—4h.518, 4b.556, 4b.557, 4b.580,
45,581, 4b.588, 4h.621-4b.624, 4b.651-
4h.655, 40.661 and 4b.662—4b.676.

{Amdt. 48, 5 F. R. 1834,'3 smended by Amdt.
044, 11 P. R. 11353, Amdt, 0408, 12 F. B.
59ED]

APPROVAL OF MATERIALS, PARTS, PROCESSES,

AND APPLIANCES

$ 4231 Specifications, (a) Materials,
parts, processzes, and appliances shall be
approved upon a basis and ih a manner
found necessary by the Administrator to
implement the pertinent provisions of the
Civil Alr Regulations, The Administra-

‘tor may adopt and publish such specifica-

tions as he finds necessary to administer
this section, and shall incorporate therein
such portions of the aviation industry,
Pederal, and military specifications re-
specting such materials, parts, processes,
and appliances as he finds appropriate.

(b) Any material, part, process, or ab-
pliance shall be deemed to have met the
requirements for approval when it meets
the pettinent specifications sdapted by
the Administrator, and the manufacturer
so certifies in & manner prescribed by
the Administrator. ‘

fAmdt. 04a-1, 13 F. R. 7898]

SUBPART B—DEFINITIONS

BouRce: §§ 4a37 to 4a.46 contalned In Clvil
Alr Regulations, May 31, 1038, as amended by
Amendment 76, b F. R. 3948, except as noted
following sectlous affected.

§ 4a.37 Welghts—(a) Welght, W.
The total weight of the airplane and its
contents,

(b)Y Destgn weight. The weight of the
airplane assumed for purposes of show-
ing compliance with the structural re-
quirements speciﬁed in this part.

() Minttum design weight. Welght
empty with standard equipment, plus
crew, plus fuel of 0.25 pound per maxi-
mum (except take-off) horsepower, plus

CIVIL AIR REGULATIONS

0il as per capacity. )

(d) Standard weight. The maXimum
weight for which the airplane is certifi-
cated as complying with alt the airworth-
iness reqUirements for normal opera-
tions.

(e} Provzs:mmt weight., The maxi-
mum weight for which the airplane is
certificated as complying with the air-
worthiness requirements as modified for
scheduled air carriers in 1§ 4a.687-44.682,

§ 48.38 Structural terms—(a) Design
wing area, §. The erea enclosed by the
projection of the wing otitiine, including
gilerons and flaps but ignoring fairings
and fillets, on a surfgee ¢ontnining the
wing chords, The outline i3 assumed to
extend through nacelles and through the
fuselage to the plane of symmetry.

(b) Destgn power, P, The iotal en-

gine horsepower. chosen for use in deter-.

mining the maneuvering load factors,
The corresponding engine output will be

incorporated in the aircraft certificate as

a maximuin operational limitation in-all
flight operations ather than take-off or
climbing flight (see § 42.727).

(e} Design wing loading, W/5. The
design weight (§ 4a.37 (b)) divided by the
design wing area (§ 4a.38 (a)).

(d) Design power loading, W/P. The
design weight (§ 4a.37 (b)) divided by the
design power (see § 4a.38 (b) and Fig.
43~3) .

[CAR, May 31, 1038, as amended by Amdt, 3,
4 F. R 1171]

§$42.39 Air density,p. Themass den-
gity of the air through which the airplane
is moving, In terms of the weight of a
unit volume of air divided by the acceler-
ation of gravity. The symbol p, denotes
the mass density of air at sea level under
gtandard atmospheric conditions and has
the value of 0.002378 slugs per cubic foot.

Cross RErERENCE: For definition of stand-
ard atmoephere, see § 4a.45,

§42,40 Speed-~(a) True air speed,
V:. The velocity of the airplane, along
its flight path, with respect to the body
of air through which the alrplane is
moving.

(b) Indicated air speed, V. The true
air speed multiplied by the term Vp/p,.
(Sce § 4a.38.)

(¢) Design level speed, Vi, The indi-
cated sir speed chosen for use in deter-
mining the pertinent structural loading
conditions. This value will be incorpo-
rated in the nircraft certificate as a max-

imum operational Yimitation in level and -

¢limbing flight (see § 4a.728),

(d) Destgn gliding speed, Vo. The
maximuin indicated air speed to be used
in determining the pertinent structural
loading conditions (see £§§4a73 and
4a,728),

(@) Design stalling speed, V. The
computed indicated air speed in unaccel-
erated flight based on the maximum lift
coefficient of the wing and the design
gross weight, The effects of slipstreams
and nacelles shall be neglected in com-
puting V.. When high-lift devices are in
operation the corresponding stalling
speed will be denoted by V.

(f} Design Rap speed, V. The Indi-
cated air speed at which maximum op-
eration of high-lift devices i5 assumed
(see §§ 4a2.73 and 4a.726).

() Marimum vertical speed, Vm, ‘A

Joad to the design weight,

fictitious value of indicated air speed
computed -for unaccelerated flight in a
vertical dive with zero propeller thrust.

(h) Design maneuvering speed, Vo,
The indicated air speed at which maxi-
mum operation of the conirol surfaces is
assumed (see § 4a.73).

[CAR, May 31, 1838, as amended by Amdt. 5,
4 F, R. 1171)

$ 4a.41 Design gust velocity, U. A spe-
ciflc gust veloclty assumed to act normal
to the flight path, (See § 4a.78.)

§ 42.42 Dynamic pressure, ¢. The
kinetic energy of a unit volume of air.
=14,V {in terms of true air speed).
= Y% ppV2 (In terms of indicated air speed).
==¥2/391 pounds per square foot, when V
is miles per hour Indicated alr speed.
Cross RrrenENcr: For definltlon of p. see
§ 4a.39.

- § 42,43 Louad jactors—(a) Load factor
or acceleration factor, n. The ratio of a
When the
load in question represents the net ex-
ternal lpad acting on the airplane in a.
given direction, n represents the accelera-
tion factor in that direction.

() Limiét load. Aload (or load factor,
or pressure} which it is assumed or known
may be safely experienced but wiil not be
eXceeded in operation.

(¢} Faclor of safety, 4. A factor by
which the limit loads are multiplied for
various design purposes.

(d) Ultimale foactor of safety, Ju. A
specified factor of safety used in deter-
mining the maximum load which the air-
plane structure is required to support.

(e) Yield jactor of safety, jy. A speci-
fied factor of safety used in connection
with the prevention of permanent de-
formations.

£y Ultimate foad. A limit load muiti-
plied by the specified nitimate factor (or
factors) of safety. (See definitions in

- this section and § 4a.61)

(g) Yield lond. Alimitload muitiplied
by the specified yield {factor (or factors)
of safety. (See definitions in this section
and § 4a.62,)

(h) Strength test. A static load test
in which the ultimate loads are properly
applied. (See £} 42.61 and 42230 ().

(i) Proof fest. A stalic load test in
which the yield loads are properly &p=-
plied for a period of at least 1 minute,
(Sce § 4a.62.)

(i) Bualancing loads, Loads by which
the airplane is placed in a state of equi-
librium under the action of external
forces resulting from specified loading
conditions, The state of equilibrium thus
obtained may be either real or fictitions.
Balancing loads may represent air loads,
inertia loads, or both, (Ses § 42.116,)

§4a.44 Aerodynamic coeflicients, Cri,
Cu, CP, etc. The coefficients hereinafter
specified are those of the “absclute’”
{nondimensional) system adopted as
standard in the United States, The sub-
scripts N and € used herelnafter re-
far respectively to directions normal to
and parallel with the baslc chord cof the
alrfoil section. Other subsecrlpts have
the usual significance. When applied to
an entire wing or surface, the coefficients
represent average values and shall be
properly correlated with local conditions
(load distribution) as required In § 4a.99.



§ 4043 Standard atmosphere (stand-
ard air). Standard atmosphere refers
to that variation of air conditions with
altitude which has been adopted as
standard in the United States. (See any
aeronautics text book or handbook, or
NACA Technical Report No. 2180

§4a.46 Primary structure. 'Those
portions of the airpiane the failure of
which would sericusly endanger the
safety of the airplane,

[Amdt. 5, 4 F. R. 1171}

SUBPART C—BTRUCTURAL LOADING
CONDITIONS
Bource: §§4a.61 to 42.216 contalned in
Civil Air Regulatlons, May 381, 1938, as
amended by Amdi. 75, b F. R. 3546, except
25 noted following sections affected.

GENERAL STRUCTURAL REQUIREMENTS

§ 42.61 Strength. The primary strucs-
fure (see §4a.46) shall be capable of
supporting the ultimate loads (see § 44.43
(f)) determined by the loading condi-
tions and ultimate factors of safety here-
inafter specified, the loads being prop-
erly distribuied and applied.

§ 42.62° Deformations, ‘The primary
structure shail be capable of supporting
without detrimental permanent defor-
mations, for a period of at least one min-
ute, the yield loads (see § 4a.43 (g)) de-
termined by the loading conditions and
vield factors of safety hereinafter speci-
fied, the loads being properly distributed
and applied, Where no yield factor of
safety is specified a factor of 1.0 shall be
assumed. In addition, temporary defor-
mations which occur before the yield
load is reached shall be of such a nature
that their repeated occurrence will not
weaken or damage the primary structure.

§ 40.63 Stiffness. The primary struc-
ture shall be capable of supporting th
limit loads (see § 4a.43 (b)) determine
by the loading conditions specified in
this part without deflecting hevond
whatever limits may be prescribed in this
part or which may be deemed hecessary
by the Administrator for the case in
guestion. '

§ 4a.64¢ Proof of strength and rigidity.
No general reguirements, but see Sub-
part D for specific requirements.

§ 40.60 Maflerials, fabrication, protec-
tion, ele. No general requirements, but
see_Subpart E for specific requirements.

Fricur Loaps

§4a.72 General. The airworthiness
rating of an airplane with respect to its
strength under flicht loads will be based
on the air speeds and accelerations (from
maneuvering or gusts) which can safely
be developed in combination. For cer-
tain classes of airplanes the acceleration
factors and gust velocities are arbitrarily
specified hereinafter and shall be used
for those classes. The air speeds which
can safely be developed in combination
with the specified acceleration factors
and gusts shall be determined in accord-
ance with the precedure specified in this
part and shall serve as a basis for re-
stricting the operation of the alrplane in
flight. (See § 4a.726.)

AIR SPEEDS
§42.73  Adr speeds. (See §4a.40 for
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definitions.) The design air speeds shall
be determined as follows:

{8) Vr (see § 42.40 (c)),

(b) Vg shall not be less than

Vot &, (V=V},

except that it need not be greater than
either Vr+100 miies per hour or 1.5 Vi,
whichever is lower. Ky Is specified on
Figure 4a~1, Vi is defined in § 42.40 (g).
A special ruling may be obtained from
the Admninistrator if the design gliding
speed thus determined is greater than
1.33 Vi and appears to be unnecessarily
high for the type of airplane invoived.

(c) V;shall not be less than 2V, Ve is
deflned in § 4a.49 (e).

(d} Vi shall not be less than

Vg +Xy (Vi—Vsp),

execpt that it need not be greater than
Vi. Kpisspecified on Figlre 4a-2,

(e) (Sece §§ 4a.120, 4a.123, and 4a.125
for cxceptions for mulilengine air-
planeg.

[Amdf. 5, 4 F. R. 1171, as amended by Amdt.
i5, 5 F. R. 39461

LOAD FACTORS

§4n.74 General. The flight load fac-
tors specifled in §§ 48.75-48.99 shall rep-
resenl wing load factors. The net load
factor, or acceleration factcr, shall be
obtained by proper consideration of bal-
ancing lozds acting on the sirplane in the
specific flight conditions,

§ 4a.75  Maneuvering load factors.
The limit maneuvering load factors spec-
ified in this part (see Fig, 4a-3) are de-
rived largely from experience with con-
ventional types of airplanes and shall be
considered as minimum values uniess it
can be proved, to the satisfaction of the
Administrator, that the airplane embod-
ies features of design which make it im-
possibie to develep such values in flight,
in which case Iower values may be used
subject to the approval of the Admin-
istrator.

§ 4a.76 Gust load factors. The gust
Ioad factors shall be computed on the
basis of a gust of the magnitude specified,
acting normal fo the flight path, and
proper allowance shall be made for the
effects of aspect ratio on the slope of the
lift curve. The gust velocities specified
shall be used only in conjunction with
the gust formulas specified In Civil Aero-
nautics Manual 4.2121,

{Amdt. 48, § . R: 1835, as amended by Amdi,
76, 5 P. R. 3946)

§ 4a.771 Factors of safety. The mini-
mum factors of safety are specified for
each loading condition,

Cross RerFRENce: For multiplylng factors

of safety required in certain cases, sea
$4 40.207-4a.218,

SYMMETRICAL FLIGHT CONDITIONS (FLAPS
RETRACTED)

§$4a78 General. The fight condi-
tions as set forth in §§ 4a,79-42.85,
together with Table 4a-1, shall be con-
sidered as representing the minimum
number of conditions required to cover
8, suitable range of symmetrical flight
loadings.

§4a.73 Condifion I <{posifive high
angle of afiack). The factors given in
Table 4a~1 and Figure 4a-3 for this con-
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ditior shall e used. To provide {or flight
conditions critical for the front lIt truss
or ils equivalent the aerodynamic char-
acteristics Ox, CP (or Cx), and CF shall
be determined as follows:

(@ g1 WS

ar

{gr is dynamic pressure corresponding to
Vi;sce $% 42.40 (¢} and 4a.42))

(b) Cc’=value corresponding to Cyp
or value equal to -—.20 Cu;, whichever is

- greater negatively.

(e} CP’==most forward position of the
center of pressure between Ce=Cn; and
Cr wax,; When Cw; exXceads Cr mox., the CP
curve shall be extended accordingly.

(3) For biplane combinations the CP
of the upper wing shall be assumed to be
2.5 percent of the chord forward of its
nominal position, .

(e} Cu'="moment coeflicient necessary
to give the required CP’ in conjunction
with Cw,.

§4a.80 Condilion I, (positive high
angle of attack modified). The smaller
of the two values of Co spreified in § 40179
(b}, and the most rearward CF position
in the range specified in § 42.79 (¢) shall
alse be investigated when Condition I
is critical for the rear spar (or its equiva-
lent) or if any portion of the front spar
(or its equivalent) is likely to be critical
in tension, ©Only the wings and wing
hracing need be investigated for this con-
dition,

§ 4a.81 Conaition IT (negalive high
angle of atfack). The factors given in
Table 4a-1 for this condition shail be
used, with the following provisions:

@ CNU:HH (W/8)
qr
(h) Cc=actual value corresponding to
Criyp

(o) Wheh Cc is positive or has a nega-
tive value smaller than 0.02 it may be as-
sumed to be zero,

(d} Cx=sactual value corresponding to
Cwyp

§ 4a.82 Condition II—(a) Positive low
angle of attack. The factors given in
Table 4a-1 for this condition shall be
used, with the following provisions:

=P (W/S)
I dy

(¢g is dynamic pressure corresponding to
Ve, §84a.40 () and 4a.42),

(2) Ce~=nactual value corresponding to
Crype

(3) When Ct is positive or has a nega-
tive value smaller than 0.02 it may be
assumed to be zero.

(4) Cm= actual value corresponding
to CNI.H‘

(b} Positive low angle of atiack, modi-
fled. If the moment coefficient of the
airfoil section at zero lift has a positive
value, or a negative value smaller than
0.06, the effects of displaced allerons on
the moment coefficient shall be ac-
counted for in ccndition IIT for that
portion of the span incorporating ailer-
ons. 'To cover this peint it will be satis-
factory to combine 75 percent of the
loads geting in condiiion IIT with the
loads due to a moment coefficient of
—0.08--Chr,,, acting over that portion
only of the span incorperating aileveins.
The design dynamic pressure for tle

(1 Cyp

v
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additional moment forces shall he equel
to 0.76qp. Only the wings and wing brac-
ing need be investigated for this condi-
tion,

[CAR, May 31, 1938, s amended by Amdt,
48, 5 F. R. 1835]

§ 4a.83 Condition IV (negative low
angle of attack.) The factors given In
Tahle 4a~1 for this condition shall be
used, with the following provisions:

mv(W/S)
[+1:]

(b} Ce=actual value corresponding to
Cuyie.

() When Cc is positive or has a nega-
tive value smaller than 0.02 if may be
assumed {o be zero.

(d} Cum—actual value corresponding
to Cupp.

[CAR, May 31, 1938, as amended by Amdt.
48, 5 F. R. 1835]

§ da.84 Condition ¥V (nverted fiight).
The factors given in Tabie 4a—1 for this
condition shall be used, with the follow-
ing provisions:

() CNV_—:l‘li{.’.V(_‘sl’

gL

() Ce’=0.

(c) CP’'=25 percent,

(d) Only the rear (or single} lif{ truss
system of externally braced wing struc-
tures need be investigated for this con-
dition.

§ 4285 Condition VI (gliding). The
factiors given in Table 4a-1 shall he used
for this condition, with the following
provisions:

(a) Cnp,=value
Cc max {(positive),

(b} -Cc'==Cc max (Positive) +0.01.

(¢) Ca=actual value corresponding to
Cryr
(é) The drag of nacelles and other
{tems altached to the wings shall be con-
servatively estimated and properly in-
cluded in the investigation of this condi-~
tion,

{e) Qnly the winhgs and wing bracing
need be investigated for this condition.
[CAR, May 31, 1033, as amendad by Amd¢, 48,
b F. R. 1835]

SYMMETRICAL FLICHT CONDITIONS (FLAPS OR
AUXILIARY DEVICES IN OPERATION)

§ 43 86 General., When flaps or other
auxiiiary high-lift devices are instalied
on the wings, the desigh conditions shall
be suitably modified to account for their
use in flight, The modifications shall be
based on the intended use of such de-
vices and the aerodynamic characteris-
tics of the wing. The conditions as s=f
farth in §§ 4a.87-10. 89, together with Ta-
ble 4322, shall be considered as repre-
seniing the minimum number of condi-
tions required to cover a suitable range
of symmetrical fight loadings in cases
where the flaps are used only at rela-
tively low air speeds,

$4a.8® Condition VII (positive pust,
faps deflected). The factors given in
Table 4p-2 for this condition shall be
used, with the following provisions:

(a) The most eritical deflection of the
flap shall be investigated,

() The magnitude and distribution of
normal, chord. and moment forces over
the wing shall correspond to that which

would be obtained in developing the spec-

(a} Chpp=

corresponding  to
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ifled limit gust load factor at the specified
air speed.

[CAR, May 31, 1938, ns amended by Amdt. 48,
8 F. R. 1835]

§ 4a.88 Condition VIII (negative gust,.

flaps deflected). The factors given in
Table 4a-2 for this condition shall be
used, with the following provisions:

{(a) 'The most ¢ritical deflection of the
Rap shall be investigataed.

(b} The magnitude and distribution of
normal, chord, and moment forces over
the wing shall correspond to that which
would be obtalned in encountering the
specified limit gust load factor at the
specified air speed.

[CAR, May 31, 1938, as amended by Amdt. 48,
5 F.R. 1835]

§ 4a.89 Condition IX (dive, flaps de-
flected). The factors given in Table
43-2 for this condition shall be used,
with the following provisions:

{a) The most eritical deflection of the
fiap shall be investigated.

(h) The load factor and the magni-
tude and distribution of normal, chord,
and moment forces aver the wing shall
correspond to the angle of attack atb
which the greatest rearward chord loads
are produced on the wing structure.

(¢) Only the wings and wing bracing
need be investigated for this condition,

TUNSYMMETRICAL FLIGHT CONDITIONS

§ 4a.00 General. In the unsymmetri-
cal fight conditions set forth in §§ 4a2.91-
42,93, the unbalanced rolling moment
shall be assumed to be resisted hy the
angular inertia of the complete girplane.
See Civil Aeronautics Manual 4.2150 for
an acceptable aliernative procedure.
[Amadt. 48, 5 F. R. 1834, as amended by Amdt.
78, 5 F. R. 3946)

§ 4a.51 Condition 1. .Condition I
{§ 43.79) shall be modifled by assuming
100 percent of the air lead acting on one
wing and 40 percent on the gther, For
&irplanes over 1000 pounds standard
weight the latter factor may be increased
linearly with standard weight up to 89
percent at 25,000 pounds,

[Amdt. 48, 5 F. R, 1834]

§42.02 Condition IIl.. Condition III
(§ 42.82) shall be modified as described
for condition Iu In § 4a.91.

[Amdt. 48, 5 F. R. 1835}

§ 4203 Condition V. Condition V
(§ 42.84) shall be modified as described
for congition Iy in § 4a.91.

SPECTAL FLIGHT CONDITIONS

§ 40.04 Gust af reduced weight‘\lhe
requirements for gust conditions (except-
ing tail surface gust conditions) under
any loading between minimum and maxi-
mum design weight shall be met by pri-
maty structure critically loaded thereby,

§ 4a.85 Lift-wire-cui. For wings em-
ploying wire bracing in the 1ift truss,
Conditions I and IIT shall be Investigatad,
using load factors nr and nnr of one-half
the values specified for these conditions
and assuming that any lff wire is out
of action  This requirement does not
apply to parallel double it wires, for
which case see § 4a.210..

§ 4a.96 Drag-wire-cyt, Drag struts
In double-truss systems shall be designed

. thrust.

to withstfind the loads developed when
the drag wire of the upper system in one
bay and the drag wire of the lower system
in the adjacent bay are each carryiog
their limit loads from any flight condi-
tion, the remaining wires in these two
bays being assumed to he out of action.
The minimum ultimate factor of safety
shall be 1.5.

§ 4687 Unsymmetrical propeller
The structure shall incorporate
an ultimate factor of safety of 1.5 against
failure due to loads caused by makimum
{except take-off) power applied on one
side of the plane of symmetry only, when
power on the other side is off and the alr-
plane is in unaccelersted reg¢tilinear
flight,

%4098 Wing tanks emply. If fuel
tanks are supported by the wing struc-
ture, such structure and its bracing shall
also be investigated for condifions I, 1L,
T, and IV with wing fanks empty. The
designh weight may be reduced by 0.9
pound per certified maximum {except
take-off} horsepower.

WING LOAD DISTRIBUTION

§ 4258 Wing load distribution. The
limit air loads and inerfia loads acting en
the wing structure shall be distributed
and applied in a manner closely approxi-
tnating the actual distribution in flight,

CONTROL SURFACE 1.OADS
§4a.115 General. In addition fo the

‘flight loads specified in §§ 42.72-4a.99 the

priméary structure shall meet the require-
ments specified in this part to account
for the loads acting on the controt sur-
faces. The following loading conditions
include the application of halancing loads
(% 42,43 (D) derived from the symmetri-
cal flight conditions and slso cover the
possibility of loading the control surfaces
and systems in operating the airplane
and by encountering gusts. See also
85 41.207-42.316 for multiplying factors
of safety required in certain cases.

HORIZONTAL TAIL SURFACES

§4a.116 Baluneing, 'The limit load
acting on the horizontal tail surface shall
not be less than the maxXimum balancing
load obtained from conditions I, I, III,
IV, VII, and VIII set forth in §% 4279,
4a.81, 4a2.82, 42.83, 42.87 and 4a.88. In
computing these loads for tail surface
design the moments of fuselage and
nacelles shall be suitably accounted for,
The factors given in Tables 4a-3 shall be
used, with the following provisions:

(a) For conditions I, II, IIl, and IV,
P (in Fig. 4a-4) =40 percent of net bal-
ancing load. (This means that the load
on the fixed surface should be 140 percent
of the net balancing load.) In any case
P need not exceed that correspending to
a limit elevator control force of 150
pounds, applied by the pilot.

(b) For conditions VII and VIII, P
may he assumed equal to Zero.

[Amdt, 4B, 5 F. R. 1835]

§ 4a.117 Maneuvering (horizontal sur-
facesj. The factors and distributions

specifled in Table 4a-3 and PFig. 4a-~-5 for
this condition shall be used, together with
the following provisions:

(a} The limit unit loading in either
direction need not etceed that corre-
sponding to a 200-pound force on the
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elevator control (see Table 4a—6).

(b) The average limit unit loading
shall not be less than 15 pounds per
square foot (see Table 4a-3}

[Amdt. 48, 5 F. R, 1835]

§4a.118 Damping (horizontal sur-
faces), The total limit load acting down
on the fixed surface {stabilizer) in the
maneuvering condition (§4a.117} shall
be applied in accordance with the lead
distribution of Fig. 4a-6, acting in either
direction. The load acling on the maov-
ahle surfag¢e in the maneuvering condl-
tion may be neglected in determining the
damping loads.

§4a.119 Tab effects (horizonial sur-
facesy. When a tab is installed so that
it ean be used by the pilot as a trimming
or assicting device, a limit up load over
the tab correzponding to the dynamic
pressure at V. and the maximum tab
deflection shall be assumed to act in con-
junetion with the limit down load speci-
fizd In § 42.117, disregarding the provi-
sions of §4a.117 (a), applicd over the
remaining area, If the control force nec-
essary to balance the resulting loads ¢n
the elevator and tab exceeds 200 pounds
(Table 4367, the lozdings over the areas
not ¢overed by the tab may be reduced
until the control force is equal to this
maximum Jimit value.

[Amdt. 48, 5 F. R, 1835]
VERTICAL TAIL SURFACES

§ 4a.120 Maneuvering. The factors
given in Table 4a—4 and Fig. 4a-5 for this
condition shall be used, with the follow-
ing provisions:

(a) If the propeller aXes are not in the
plane of symmetry, the design speed shall
not e less than the maximum speed in
level flight with any engine inoperative.

{b) The limit unit lpading in either di-
rection need not exceed that correspond-
ing to the maximum limit control force
(Tahle 4a-6) except as modified hy para-
graph (c¢) of this section.

(¢) In any case the average limit unit
loading shall not be less than the mini-
mum pressure specified in Table 4a-4
for this condition.

§4a.121 Damping (vertical surfaces).
The total limit load acting on the fixed
surface (fin) in the maneuvering condi-
tion shall be applied in accordance with
the lead distribution of Fig, 4a-6, acting
in either direction. The load acting on
the movabie surface in the maneuvering
condition may he neglected in deter-
mining the damping loads,

§4a.122 Gusls (vertical surfaces),
The gust conditions specified in Table
434 shail be applied, using the following
formulas and provisions:

{a) The gust shall be assumed to be
sharp-edeged and to act normal to the
plane of symmetry in either direction.

{b) The average limit unit pressure,
1w, developed in striking the gust shall be
determined from the following formulat

w—UVm /573,
where

w s [n pounds per square foot,

U is in feet per second,

¥V is In miles per hour, and

m=slope of lift curve, Cr per radian,
corrected for aspgct ratio. The
aspect ratio shall not be taken
ag less than 2.0 in any case.
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(c) This conrdition applies only to that™
portion of the vertical surface which has
2 well-defined leading edge.

(d) The chord distribution extending
over the fixed and movable surfaces shall
simulate that for a symmetrical airfoil,
eXxcept that the distribution in Fig. 4a-6
may be used where applicable.

§4a.,123 Tab effeccts (vertical sur-
fucesy. (a) When a tab is instajled on
the vertical movable tail suriace so that
it can be used by the pilot as a trimming
device the limit unit loading over the
entire vertical tail surfaces shall not be
less than that corresponding to the max-
imum deflection of the tah together with
simujtanecus application of the follow-
ing control force in a divection ascisting
the tab action:

(1) For airplanes with all propelier
aXes in the plane of symmetry. zero.

(2) For airplanes with propeller axes
not in the plane of symmetry, 260 pounds.

(h) The factors specified in Table 4a-¢
for this condition shall be used, with the
following exceplion:

{1} If the propeller aXes are not in the
plane of syminettry, the design spaed Ve
specifled in Table 4a-4 may be reduced to
the maximum speed in level flight with
any engine {noperative,

§ 42.124 Special cases (vertical sur.
jaces), A special ruling shail be oh-
tained from the Administrator when an
autcematic pilot i3 used on airplanes witl
propeller axes not in the plane of sym-
metry,

ATLERONS

§4a.1256 Maneuvering. The factors
given In Table 4a-5 and Fig. 437 for this
condition shall be used, with the follow-
ing provisions:

(a) If the propeller aXes are net in the
piane of symmetry, the design speed shall
not be less thon the maximum speed in
level flight with any engine inoperative,

(b) The limit unit loading in cither
direction need not exceed that corre-
sponding to the maximum control force
{Table 4a-6) resisted by only one aileron,
except as modified by paragraph (c) of
this section.

(¢} In any case the average limit unit
loading shall not be less than the mini-
mum pressule specified in Table 42-5 for
this condition.

§4a.126 Tabeffects (ailerons), (Ap-
plies only to airplanes with propeller axes
not in Lthe plane of symmetry,) When a
tab is installed ¢n one ar hoth zileroas so
that it can he used by the pilot to assist
in moving the allerons, the limit unit
loading over both ailerons shall be of
sufficient magnitude and in such direc.
tion as to hold the ailerons in eguilibrium
with the tab or tabs detflected to the max-
imum position. The factors specified in
Table 4a-5 for this condition shall he
used.,

§ 42,127 Filying conditions (ailerons),
The ailerons and their control system
shall be capable of meeting all reguire-
ments specified In the basic symmetrical
flving conditions so far as the latter pro-
duce symmetrical lJoads on the ajlerons.

WING FLAPS AND TABS

§42,128 Wing flups, Wing flaps shall
be ioaded in accordance with conditions
VII and VIIT (5§ 4a.87, 42.88) and in ad-
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dition shall be capable of developing ani-
ultimate factor of salety of at least 1.5
with respect to any intermediate condi-
tions which are more severe [or any part
of the flap or its operaling mechanisin.

§4a.129 Teabs. The limit forces act-
inZz on control-surface tabs shall be de-
tertuined fromn the most severe combina-
tion of airplane speed and teb noimal
Toreo coeflicicnt likely to be obiained lor
any usable loading condition of the air-
planc nnd at sppeeds up Lo the derign glid-
ing specds, Vy. -An ultimate factor of.
safcly of af least 1,5 shall be maintaincd.

SPECIAL DEVICES

§da.130 Special devices. Special rl-
ings shall be obtained fiom the Adminis-
trator in conneciion with the design and
anaiysis of wing-slot structures, speilers,
unconveniional aiferons, auxiliary air-
foils, and similar dcvices. Reguests for
special rulings shall be accompanied by
suitable drawings or :kelches of ithe
structure in guestion, together with gen-
eral information and an outline of the
method by which it is proposed to deter-
mine the structural loading,

ConTROL SYSTEM LOabs

$4a.137 Grneral. AN control sys-
tems shall be designed for limit loads 25
pereent greater than those correspond-
in7 to the limit loads specified for the
control surfaces to which they are at-
tached, assuming the movable surface to
be in that position which produces the
greatest load in the conirol sysiem, ex-
cept that the maximum and minimum
conirel force limits in Table 4a-6 shall
apply as specified in this part. The fac-
tors of salety specified in Table 4a—-6 shall
bHe used.

Cross REFERENCES: For multiplying ractors
of safety required in certain casts, see
§% 40.207-4a.216. For operulion requirements
for control systems, see § 42.271,

§ 4a.138 Control wires or push rods.
The forces in the control wires or push
rods operating the movatle surfaces shall
be computed and their eftect on the rest
of the structure shall be investigated and

-allowed for in the design of such struc-

ture,

§4a.139 Elevator systems, In apply-
ine £ 4a3.137 the control force specified in
Tahle 4a-6 and Fig. 42-8 shall be as-
sulned Lo act in a fore-and-aft direction
and shall be applied at the grip of a
cotttrol stick, or shall be equally divided
Between  fwo  dismeirically opposite
peints on the rim of a control wheel.

§43.14¢ Rudder sysiems. In applying
§ 4a.137 the control force specified in
Table 4a-6 shall be assumed to act in a
direction which will produce the greatest
load in the control system and shall be
applied at the point of contact of the
pllot's foot.

§ 4a.141 Aileron systems. In applying
$42.137 1t shall be assumed that the
ailerons are loaded In opposite directlons.
The control force specifled in Table 42-8
and Fig. 4a-9 shall be assumed to act
in a lateral direction at the grip of a
control stick, or shall be assumed to act
as part of couple egual to the specified
force multipiied by the diameter of a
control wheel. The following asspmp-
tions shall be made:

(a} For nondifferential ailerons, 75
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percent of the stick force or couple shail
be assumed fo be resisted by a down
aileron, the remainder by the cther ai-
leron; also, as a separate condition, 50
percent shall be assumed fo be resisted
by an up aileron, fhe remsainder by the
other aileron.

{by For differcntial aiflerons, 75 per-
cent of the stick force or couple shall be
assumed to he resisted by each aileron
in either the up or down position, or
rational assumplions hased on the geom.
etry of the system shall be made,

§ 4a.142 Flap and fab control systems,
In applying § 4a.137 suitable minimum
manial forces shiall be asstmed to act on
flap and tab control systems and other
similar controls, :

Grounp Loads

8 4a.147 General. The conditions set
forth in §§ 4a2.118-42.136 represent the
minimum amount of investigation re-
guired for conventional {tail down type)
landing gear. For unconventional types
it may he necessary to Investigate other
landing attitudes, depending on the ar-
rangement and design of the landing
gear membets.  Consideration will he
given to a reduction of the specified limit
load factors when it can be proved that
the shock absoriing system will positively
limit the acceleration factor to a definite
lewer value in Lhe drop test specified in
§4a.148 (). The minimum factors of
safety are specified for each loading con-
ditiorz, See alsa §§ 4a.207 through 4a.216
for multiplying factors of safety required
in certain cases,

§ 4a.148 Lezellanding. The minimum
limit load factor is specified in Fig. 4a-10.
The resullant of the ground reaction
shall be assumed to be & force lying at
the interseclion of the plane of sym-
melry and a plane in which are located
the axlss and the center of gravity of
the airplane less chassis. The propelier
axls {(or equivalent reference liney shall
bz assumed horizontal and the basic
valus of the vertical component of the
resultant of the ground reaction shall be
equal to the gross weighi of ihe airplane
minus chassis and wheels. The horizon-
tal component shall he of the magnitude
required to give the resultant force the
specified directfon except that it need
not he greater than 25 percent of the
vertical component. The yesultant of
the ground reaction shall be assumed to
be divided equally between wheels and to
be applied at the axle at the center of
the wihicel. The shock-absorber unit and
tires shall be asstimed to be deflected to
half their total travel, unless it is ap-
parent that s more critical arrangement
couild eXist. 'The minimum uitimate fac-
tor of safety shali be 1.5.

(a) Sliding element. If m sliding ele-
ment Instead of a rolling element is used
for the landing gear, a horizontal com-
penent of one-half of the vertical com-
ponent shall be used to represent the
effect of ground friction, except that ski
gear which is designed and used only for
landing on snow and ice may be designed
for the same horizontal component as
wheel gear.

th} Energy absorption. The level
landing condition specified in § 4a.143
shall be assumed to be produced by a free
drop, in inches, equal to 0.36 times the
calculated stalling speed (¥s) in miles
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per hour, except that the height of free
drop shali not be less than 18 inches for
airplanes employing devices which in-
creass the normal sinking speed, but need
not exceed 18 inches when such devices
are not employed. The height of free
drop is measured from the bottom of the
tire to the ground, with the landing gear
extended to its extreme unloaded posi-
tion. (See §$§ 4a.278, 4a.475.)

§ 42,151  Three-point landing. The
minimum limit load faclor is specified
in Fig. 4a-10. The value of the sum of
the static ground reactions shall be the
gross weight of the airplane less chassis.
The total load shall be divided between
the chassis and tail skid or wheel in in-
verse proportion to the distances, measg-
ured parallel to the ground line, from the
center of gravity of the alrplane less
chassis to the points of contact with the
ground. The load on the chassis shall be
divided equally between wheels. Loads
ghall be assumed to be perpendicular to
the ground line in the three-point land-
ing attitude, with all shock ahsorbers and
tires deflected to the same degree as in
level landing. The tail wheel or skid in-
stallation shall also be investigated for
this condition. The minimum uitimate
factor of safety shall be 1.3,

§4a.152 Energy absorption. The
three-point landing condition specified in
§ 42.151 shal) be assumed to be produced
by a free-drop as specified under § 4a.148
(b), This requires shock absorption
by both main wheels and taill wheel (or
skid), (See §§ 42.278, 4a.4%5.)

§44.153 Side load. The minimum
limit Ioad factor shall be 0.667. The
weight of the airplane shall be assumed
to act on one wheel in a direction per-
pendicular to the ground. In addition,
a side component of egual magnitude
shall be assumed to act inward and nor-
mal to the plane of symmetry at the
point of contact of the wheel, and an aft
component equal to 0.65 times the vertical
component shall be assumed to act paral-
lel to the ground at such point. The air-
plane shall be assumed to be in a three-
point attitude with the shock absorbers
deflected to thelr static position and the
tires deflected one-quarter the nominal
diameter of thelr cross section. The
minimum uitimate factor of safety shall
be 1.5.

§ 4a.154 One-wheel landing. An in-
vestigation of the fuselage structure is
required for s one-wheel landing, in
which only those loads obtained on one
side of the fuselage in the level landing
condition are appiied. The resulfing load
factor Is therefore one-half of the level
landing load factor. (This condition is
identical with the level landing condition
insofar as the landing gear structure is
concerned,) The minimum ultimate
factor of safety shall be 1.5.

§4a.155 Braked landing. The mini-
mum Iimit load factor shall be 1.33. Air-
planes eqlipped with brakes shall be in-
vestigated for the loads incurred when a
landing is made with the wheels Tocked
and the airplane is in an attitude sueh
that the tail skid or wheel just clears the
ground. The weight of the airplane less
chassis shall be assumed to act on the
wheels in a direction perpendicular to
the ground line in this attitude, In ad-
dition. a component parallel to the

ground Iine shall be assumed to act at
the point of contact of the wheels and
the ground, the magniiude of this com-
ponent being equal to the weight of the
airplane less chassis times a coefficient
of friction of 0.55. The tire in all cases
shall be assumed to haye deflected not
more than otte-quarter the nominal di-
ameter of its cross section, and the de-
flection of the shock ahsorbers shall he
the same as ih level landing. The min-
imum ultimate factor of safety shall be
1.5

§ 4a.156 Side loads on fail wheel or
skid. Suitable assunmiptions shall be
made to cover side lpads acting on fall
skids or tail wheels which are nof free
to swivel or which can be locked or
steered by the pilot.

WATER Loaps

§ 4a.161 General. The requirements
set forth in §§ 4a.162-4a.1%7 shall apply
to the enfire sirplane, but have particu-
lar reference to hull structures, wings,
nacelles, and float supperting structufte.
The requirements for cerfification of
floats as individual items of equipment
are specified in Part 15 of this subchap-
ter. The minimum factors of safety are
specified for each loading condition.

‘Cnogs REFERENCES: For multiplying factors
of safety required in ceriain cases, see
§§ 40.207-42,216. For detail design require-
ments for hulls and foats, see §i 42.488-
45,492,

FLOAT SEAPLANES

§ 42162 Londing with inclined reac-
tions (float seaplanes). The vertical
component, of the limit load factor shali
be 4.20 except that it need not exceed a
value given by the following formula;

n=30+0.133 W/8.

The propeller axls (or equivalent ref-
erence liney shall be assumed to be hori-
zonta) and the resultant water reaction
to be acting in the plane of symmetry
and passing through the center of gravity
of the airplane less floats and float brac-
ing, but inclined so that its horizontal
component is equal to one-guarter of its
vertical component. The forces repre-
senting the weights of and in the airplane
skall be assumed to act in a directlon par-
nlle] to the water reaction. The weight
of the floais and float bracing may be
deducted from the gross weight of the
girplane,

§ 4a.1683 Float attackment members.
For the design of float attachment mem-
bers, including the members necessary
to complete & rigld braee truss through
the fuselage, the minimum ultimate fac-
tor of safety shall be 1.85. For the re-
maining structural members the mini-
mum ultimate factor of safety shall he
1.58.

§ 43,184 Landing with vertical reac-
tions (float seaplanes), The lmit load
factor shall be 4.33, acting vertically, ex-
cept that 1t need not exceed a value given
by the following formula:

n=230+0.133 W/5.

The propeller axis (or equivalent refer-
ence line) shall be assumed to be hori-
zontal, and the resuitant water reaction
fo be vertical and passing through the

- center of gravity of the airplane less
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floats and float bracing. The weight of
the floats and float bracing may be de-
ducted from the gross weight of the air-
plane,

§ 4a.165 Safety factors, The mini-
mum factors of safety shall be the same
as those specified in § 42.163.

§4a.166 Landing with side load {float
seaplanes). The vertical component of
the limit load factor shall be 4.0, to be
applied to the gross weight of the air-
plane less floats and float bracing. The
propeller aXis (or equivaleni reference
line) shall be assumed to he horizontal
and the resultant water reaction shall be
assumed to be in the vertical plane which
passes through the center of gravity of
the airplane less Hoats and float bracing
and is perpendicular to the propeller
axis. The vertical load shall be applied
through the keel or keels of the float or
floats, and evenly divided between the
floats when twin floats are used. A side
load equal to one-fourth of the vertical
load shall be applied along a line approx-
imately hall way between the bottom of
the keel and the level of the water line at
rest. When built-in struts are used,
check calculations shall be made for the
built-in struts with the side load at the
level of the water line at rest. When twin
floats are used, the entire side load speci-
filed shall be applied to the float on the
side from which the water reaction orig-
inates. The minimum ultimate factor of
safety shall be 1.50.

BOAT SEAPLANES

§ 40.167 ILocal bottom pressures—(a)
Maximum local pressttre, The maxi-
mum value of the limit Iocal pressure
shall be determined from the following
equation:

- W\l
Prax=0.058 V.4 (1+m-)
where

p=pressure, pounds per sguare {nch

V,=stzalling speed, flaps down, power on, in

miles per hcur, (To be calculated
on the basis of wind tunnel data or
flicht tests on previous airplanes.)

W=design weight

The minimum uitimate factor of safety
shall be 1.5,

(b) Variation in local pressure. The
local pressures to be applied to the hull
hottom shall vary in accordance with Fig-
ure 4a-11. No variation from keel to
chine (beamwise) shall be assumed, eX-

cept when the chine flare Indicates the
pdvisability of higher pressures of the
chine, . :

() Application of locgl pressure. The
local pressure determined from § 4a.167
(a) and Figure 4a-11 shall be applied
over g local area in guch a manner as te
cause the maximum local loads in the
hull bottom structure.

[Amd$. 48, § F. R, 1838]

§ 4a.168 Distributed Dbottom  pres-
sures. {(a) For the purpose of designing
frames, keels, and chine structure, the
limit pressures obtained from § 4a.167
(a) and Figure 4a-11 shall be reduced to
one-half the “local” valules and simul-
taneously applied over the entive hull
bottom. The loads so obtained shall be
carried Into the side-wall structure of
the hull proper, but need not be frans-
mitted in & fore-and-aft direction as
shear and bending loads. The mini-
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muia ultimate factor of safety shall
be 1.5,

(b)Y Unsymmetrical Ioading. Each
floor member or frame shall be designed
for a load on one side of the hull center-
line equal to the most critical sym-
metrical loading, combined with a load
on the other side of the hull center line
equal to one-half of the most critical
symmetrical Ioading,

[Amdt. 48, 6 F. R. 1836]

§ 4a2.1689 Step loading condition—(a)
Appiication of load. The resultant water
load shall be applied vertically in the
plane of symmetry so as to pass through
the center of gravity of the airplane (in
full load condition).

(b} Acceleration. The limit accelera-
tion shall be 4.33.

(¢) Hull shear and bending loads. The
hutl shear and bending loads shall be
computed from the inertia loads pro-
duced by the vertical water load. To
avoid excessive local shear Iloads and
hending moments near the polnt of water
lcad application, the water load may be
distributed over the hull bottom, using
pressures not less than those specified in
§42.168 (a). The minimum ultimate
factor of safety shall be 1.5.

[Amdt. 48, B F. R. 1838]

§ 45.170 Bow loading eondition—I(a)
Application of load, The resultant water
load shall be appiied in the plane of
symmetry at a point one-tenth of the
distance from the bow {o the step and
shall he directed upward and rearward
at an angle of 30 degrees from the:ver=
tical.

(b) Magnitude of load. 'The magni-
tude of the limit resultant water load
shall be determined from the following

equation: .
Py =nW,,
where
Pp=load In pounds,
n,=step.landing load factor, R
W,=eifective weight which Is assumed
equal to one-half the design wetght
of the airplane,

(¢ Hull shear and bending loads, The
hull shear and bending loads ghall be dea
termined by proper consideration of the
inertia Ioads which resist the lnear and
angular accelerations involved . To avoid
excessive local shear loads, the water re-
action may be distributed over tne hull
hottom, using pressures hot less than
those specified in §4a.168 (a). The
{)nlr;irEnum ultimate factor of safety shall

e 1.5,

[Amdt. 48, b F. R, 1836]

§ 4a.171 Siern. loading condition—
(a) Application of lead. The resultant
water ioad shall be applied vertically in
the plene of symmetry and shall be
distributed over the hull hottom from
the second step forward with an in-
tensity equal to the pressures specified
in § 42.168 (a},

(hy Magnitude of load, The limit
resultant load shall equal three-guarters
of the design welght of the airplane.

{(c) Hull shear and bending loads.
The hull shear and bending loads shall
be determined by assuming the huil
structure to be supported at the wing
attachment fittings and neglecting in-
ternal inertia Ioads. This condition
need not be applied to the fittings or
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to the portion of the hull ahead of the
rear attachment fittings. The minimum
ultimate factor of safety shall he 1.5

[Amdt, 48, 5 F, R. 1836]

§4a.172 Side loading condition—
(a) Application of load. The resultant
water Joad shall be applied In a verticad
plane through the center of gravity.
The vertical component shall be as-
sumed to act in the plane of symmetry
and the horizontal! component 2t a point
half way between the bottom of the
keel and the load water line at design
weight (at rest).

(b} Magnitude of load. The limit
vertical component of acceleration shail
be 3.25 and the side component shall be
egual to 15 percent of the vertical com-
ponent.

(¢) Hull shear and bending loads.
The hull shear and hending leads shall
be determined by proper consideration
of the inertia loads or by introducing
couples at the wing attachment points.
To avoid excessive local shear loads, the
water reaction may be distributed over
the hull bottom, using pressures not less
than those specified in § 4a.168 (a),
Thé minimum uttimate factor of safety
shall be 1.5,

[Amdt, 48, § F. B. 1836]

SEAPLANE FLOAT LOADS

§4a.1"3 Seaplane float loads., Each
main float of a float seaplane shall be
capahble of carrying the following loads
when supported at the attachment flt-
tings as Installed on the airplane. The
minimum ultimate factor of safety shall
be 1.5,

(a) A limit load, acting upward, ap-
plied at the bow end of the float and of
magnitude equal to one-half of that por-
tion of the airplane gross weight nor-
mally supported by the particular float.

(b} The limit Yoad specified in para-
graph (a) of this section, acting upward
at the stern,

(c) A limit load, acting upward, ap-
plied at the step and of magnitude equal
to 1.33 times that portion of the airplane
gross weight normally supported by the
particular float.

[amit. 5, 4 F. R. 1171]

§4a.174 Seaplane float bottom loads.
Main seaplane float bottoms shall ke
desighed to withstand the Ifollowing
leads., The minimurn ultimate factor of
safety shall be 1.5,

(a) A limit load of at least 5.33 pounds
Pper sguare inch over that portion of the

bottom lying between the first step and

a section at 25 percent of the distance
from the step to the how.

(b) A limit load of at least 2.67 pounds
per sguare inch over that portion of the
bottom lying between the section at 25
percent of the distance from the step to
the bow and a section at 75 percent of the
distance from the step to the bow.

¢} A limit load of ot least 2.67 pounds
per square inch over that portion of the
bottom lying beiween the first and sec-
ond steps.  If only one step is used, this
load shall extend over that portion of
the bottom lying befween the step and
a section at 50 percent of.the distance
from the step to-the stern.

WING-TIP FLOAT LOADS
§4a.170 Wing-tip float loads. Wing-
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tip Tents and thelr sitachment, includ-
ing the wior structure, shall be analyvzed
for coch of the foffowing conditions,
using o minimum  ultimate factor of
safety of 1.5

() A limit losd scting vertically up
at tho completely submerged cenier of
buovauncy and egual to thiree times the
complotoly submerged displancemont.

1hY A Jimit load inclined upward at
45 desrees to the rear and acting through
the completcly submerged center of
buoyancy and equal to three times the
completely stubmerged displacement.

(el A fimit joad acting paraliel 1o the
water surfnce daterally) upplied at the
center of area of the side view and cgual
to one and one-half limes the completely
submerged displacemont.

§4a.176 Wing siruciure. The primary
wing gtructure shall incorporate suffi-
cient extra strengih to insure that failure
of wing-tip float attachment members
oceurs before the wing structure is
damaged,.

MISCELLANEGUS WATER LOADS

8 4a.17T Sca wing loads. Special rul-
ings shall be obtained from the Admin-
istrator for the strength regquirements
for sea wings.

BSPECIAL Loabing CONDITIONS

$ 42,187 Eagine torque. In the case
of engines having five or more ¢ylinders
the stresses due to the torque load shall
be multiplied by a limit lcad factor of
1.5, For 4-, 3-, and Z-cylinder engines
the Iimit load factors shall be 2, 3, and 4,
respectively. The forque acting on the
airplane structure shall be computed for
the take-off power desired and the pro-
peller spéed corresponding ithercto (see
§42.727). The engine mount and for-
ward portion of the fuselage and nacelies
shall be designed for this condition, The
minimum ultimate facior of safety shall
be 1.5 unless higher factors are deemed
necessary by the Administrator in order
to make special provisfon for conditions
such as vibration, stress concentration,
and fatigue.
[Amdt, 5, 4 ' R, 1171, as amended by Amdt,
75, 5 F. R, 3946]

§ 42,188 High angle of aitack and
torgue., The limit loads determined from
§ 42.187 shall be considered as acting
simuwitaneously with 75 percent of the
limit loads determined from cendition
I (§ 4a.79). The engine mount, nacelles,
and forward portion of the fuselage
(when a nose engine is installed) shall
he designed for this condition. The
minimum uitimate factor of safety shall
be 1.5,

$ 42,189 Engine mounts, nacelles, efc.
The engine mounis, hacelles, and [orward
portion of the fuselage (when 2 nose
entine is installed? shall be investigated
for the limit loads determined from con-
diticnh I (see §§4a.79 and 4a.94) acting
simuitanecusly with the limit loads due
to the engine toraue deterinined in ac~
cordance with § 4a.187, except that the
engine power and the propeller speed
shall correspond to the desigh power
(% 4a.38 (1)) or the outbut specified for
clitnbing flight (s0e § 4a.727), whichever
is higher. The minimum ultimate factor
of safety shall be 1.5,

[Amdt, 5, 4 F. R. 1171]

CIVIL ALR HECULATIONS

$ 40180 Side luwd Wi eHGULC ot
The Iimit load facior for this condition
siiail be egual (o one-third of the imit
load factor for flight condition T
(% 4a.79 but shall in ne case be less than
1.33. 'The engine mount and [orward
section of the {uselage and nacelles shall
be analyzed for this condition, consider-
ing the limit load to be produced by in-
ertin forces. The minimum ultimate
factor of safety shall be 1.5,

§4a.191 Up loed on engine mount.
For engine mounts thelimit load in each
member shall be a1b rily astumed as
50 percent of that in the lovel landing
condition bui of opposite sign. The
minimum uliimate factor of safefy will
be 1.5,

$ 49,192 Passenger loads. Passenger
Joads in the accelerated fight conditions
shall be computed for a standard pas-
senger weight of 170 pounds and a mini-
mum Wltimate factor of safety of 1.50
shall he used, except that seats and
berths need not be designed for the re-
duced weight gust conditions specified
in § 40.94. This shall not exempt the
primary struciure from such gust condi-
tions.

£42.193 Safely boll loads. On all
alrplanes manufactured on or affer Jan-
uary 1, 1851, stiuctures, Including seats,
berths, and their attachments, which
carry safety helt loads shall be capable
of withstanding the fpllowing ullimate
zecclerations assumed to act upon the
cecupahts of the belt,
Upwerd oo o b 2.0g
Firward
F GRS 0« U [

{Amudt.

§4a.184 Local loads. The primary
structure shall be designed 1o withstand
local lnads caused by dead welights and
control loads, Baggage compartments
shall be designed to withstand loads cor-
respeonding 1o the maximum authorized
capacity. The investigation of dead
welight loads shall inciude a suflicient
number of reduced weight gust conditions
to insule that the most severe combina-
tions have been Investigated.

Cross REFERENCE: For standard weights,
sec § 4{1,77_1.

§4a.195 Rigging loads.  Structures
braced by wires {or tie-rods) shall be
capable of developing an ultimate factor
of snfety of 1.5 with respect to the limit
loads due to rigging the wires to 20 per-
cent of their rated strength (strength of
wire, not terminal). When the structure
is such that all wires cannot be simul-
taneotsly rigged to 20 percent of their
rated loads, a rigging condition shall be
assumed in which the average of the
rigging loads, eXpressed in percent, equals
20. (Bee also § 43.211) 'The above con-
dition need not be superimmposed on other
lvading conditions, but the Administrator
may require additienal investigation for
residual rigging loads when such investi-
gation appears necessary. (Sce also
§ 43.253)

§ 4u.1¢8 Afr loads on siruis. External
wing-hrace struts which are at an angle
¢f more than 45 degrees with the piane
of symimetry and which have g cross-
sectional finoness ratio of more than 3
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siail he womned to act as lilting aif
foils and shall be designed to carry the
resuliant transverse loads in combination
with the specified axial loads, In com-
putinz the limit loads the strut seciions
sitall be assumed to have a normal force
coefioient cgual 1o 1.0 and the toial air
Ipad shall be based on the exXposed areg
of the rtrut. The chord components and
vertical reactions of such gir load and
the 1t contributed by the strut shall nat
lze considered in the analysis of the wing.

MULTIPLYING FACTCRS OF SAFETY

§ 4a.207 CGeneral. In addition to the
minimum factors of salety specified for
ench loading condition, the multiplying
fzctors specified in Table 4a-% and
§§ 4a.208-42.216 shall be incorporated
in the structure. The total factor of
safety required for any siructural com-
ponent or part eguals the minimum fac-
tor of salety specified for the loading con-
dition in question multiplied by the fac~
tors of safety hereinafter specified, except
that certain multiplying factors may be
inciuded in others, as indicated in Table
4a-~7,

§ 42.208 Fittings. Al fittings in the
primary structure shall incorporate the
multiplying factor of safety specified in
Table 43-%. For this purpese Bttings
are defined as parts used to connect one
primary member to another and shalil
include the bearing of those parts on the
members thus connected. Continuous
joints in metal plating and welded joints
petween primary structural members are
not classified as fittings. (See also
§% 42.320, 42,3210

§ 4a.200 Casfings. All castings used
in the primary structure shall incorpo-
rale a multiplving factor of safety not
less than that specified in Table 4a-7.

§ 42.210 Parallel double wires. When
parallel double wires are used in wing
1ift trusses each wire shall incorporate
a multiplying factor of safety not less
than that specifled in Tahle 4a-7,

$ 4a.211 Wires af small angles. Wire
or tie-rod members of wing or tail sur=
face external bracing shall incorporate
4 multiplylng factor of safely computed
as follows:

KE=L/2R (except that K shall not be less
than 1.0)

where

K-=the additional factor.

R =the reaction resisted by the wire in a
direction nermal to the wing ot tail
surface plane, and

L=the ioad réquired in the wire to balance
the reaction £,

5 4a2.212 Double drag frusses. When-
ever double drag trussing is employed,
all drag wires shall incorperate a mul-
tiplylng factor of salety varying linearly
from 3.0, when the ratio of overhang to
root chord of overhang ls 2.0 or greater,
to 1.20 when such ratio is 1.0 or less,
assuming an equai division of drag load
between the two systemns.

§ 42.213 Torgue tubes used as khinges,
When steel torque tubes are employed in
direct bearing against strap-type hinges
they shall incorporate a multiptying fac-
tor of safety at the hinge point not less
than that specified in Table 4a-T7. (See
also § 4a.448.)



§ 4a.214 Conlirol surface hinges and
control system joinls. Control surface
hinges and control system joints sul-
jected to ansular motion, excepting ball
or rolier bearings and Army-Navy stand-
ard parts Used in cable contrel systems,
shall incorporate multiplying faclors of
safety not less than those specifizd in
‘Table 4a-7 with respect to the ultimate
bearing strength of the softest material
used as a bearing. For ball or roller
bearings a yielgd factor of safety of 1.0
with respect {0 the manufacturer’s non-
Brinell rating is considered sufficient 1o
provide an adequate ultimate factor of
safety.

§4a.218 Wire sizes.
4a.322, 43.3235.)

§ 4a.218 Wing Lift truss system. All
structurs]l members of the wing lift truss
system which {ransmit direct loads {from
the landing g-ar shall, in the landing
conditions, incorporate a multiplying
factor of safety not less than that speci-
fled in Table 4a-17.

|Amat, 5, 4 ¥. R. 1170}

SusrarT D—PROOF OF STRUCTURE
Source: §% 442227 to 4a.299 contained in
Civil Air Regulations, May 31, 1938, as
amended by Amendment 75, 5 F, R. 3948, ex-

cept as noted following sections affected.

§ 4a.227 Generual, Proof of compli-
ance with the loading requirements out-
lined in Subpart C shall be made in a
manner satisfactory to the Adminisirator
and may consist of structural analyses,
load tests, flight tests, references to pre-
viously approved structures, or combina-
tions of the above, Any condition which
€ah be shown {0 be noncritical need nog
be further investigated.

§ 42.228 Proof of structural analysis.
(a) Structural analyses will be accepted
as compiete proof of strength only in the
case of structural arrangements for
which experience has shown such analy-
ses to he reliable. References shall be
given for all methods of analysis, for-
mulas, thecties, and material properties
which are not generally accepted as
standard. The acceptability of a struc-
tural analysis will depend to some exlent
on the excess strength incorporated in
the structure,

(b} The structural analysis shall he
based on guaranteed minimum mechani-
cal properties of the materials specified
on the drawings, except in cases where
exact mechanical properties of the ma-
terials used are deteymined.

{c) The effects of welding, form fac-
tors, stress concentrations, discontinu-
ities, cutouts, instability, end fixity of
columns and vibration shall be accounted
for when such factors are present to such
an extent as to influence the strength of
the structure.

§4a.229 Combined structural analy-
sis and fesis. In certain cases it wiil be
satisfactory to combine structural analy-
s8is procedure with the results of load
tests of portions of the structure not
subject to accurate aznalysis. In such
cases test resulis shall be reduced to cor-
respond to the mechanical properties of
the ‘materials actually used in the air-
plane. When a unit other than the spe-
cific one tested is incorporated in the
airplane presented for certification, test
results shall be reduced to correspond to

(See §§ 4a.319,
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the minimum guarantced mechanical
properties of Lhe materials specified on
the drawings,

§4a.230 Load tests. Proof of com-
pliance with structural loading require-
ments by means of load tests only is ac-
ceptable: Provided, That strengih and
proof tests tsee §4a.43 (h) and ()} are
conducted to demonsirate compliance
wilh §% 4a.61, 4a.62, respectively: 4dnd
further provided, That the following
paragraphs of this scction ate complied
with:

(a) The tests shall be supplemented
by special tests or analyses to prove com-
pliance with multiplying factor of safety
requirements.  {(See §% 4a.207-4a2.216)

th) Whenh a unit other than the spe-
cific one tested 15 incorporated in the air-
piane presented for certification, the re-
sults of strength tests shall be reduced to
correspond to the minimum guarantecd
mechanical properties of the materiais
specified on the drawings, unless test
leads are carried at least 15 percent bea
yond the required values.

(¢) The determination of test joads,
the apparatus used, and the methods of
conducting the tests shall be satisfactory
to the Administrator.

{d) The tests shall be conducted in the

‘presence of a represcntative of the Ad-

ministrator unless otherwise directed by
the Administrator,

§40.231 Flight loud tests. Proof of
strength by means of flight load tests
will nol be accepted unless the necessity
therefor is established and the test meth-
ods are proved suitable to the satisfaction
of the Administrator,

§4a.232 Load tests reguired. The
foliowing load tests are required in all
cases and shall be made in the presence
of a representative of the Administrator
unless otherwise directed by the Admin-
istrator:

(a) Strength tests of wing ribs. (See
§ 4a.248))
(h) Pressure tests of fue! and oil

(See § 4a.608.)

(¢} Proof tests of Ltail and eontrol sur-
faces. (See §§ 4a 263, 42,264}

(d) Proof and opel‘ating tests of con-
trol systems,  (See §3%4a.269, 4a.271)

WINGS

§ 4a.237 Proof of wings. The strength
of siroszed-skin wings shall be substan-
tiated by load tests (§ 4a.230) or by com-
hined  structural analysis and tests
(§4a.229), The torsional rigidity of the
wings shall be within a range of values
satisfactory for the preventlion of fAutter,
Compliance with such torsienal rigidity
requirement shall be demonstrated hy
static tests or other methods acceptable
tp the Administrator.

[Amdt. 98. 6 F. R. 11453]

£45.238 Redundancics. Wing cel-
lules in which the division of locading be-
tween lift trusses and drag trusses is in-
determinate shall be anailyzed either by
an acceptahle method for indeterminate
structures or by making assumptions
which result in conservative design loads
for all members.

BEAMS

§ 42.239 Beams. The points set forth
in §§ 4a3.240-43.246 shall be covered in

tanks.
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the proof of strength of wing beams, in
addition Lo any special types of possible
failure peculiar to the structure.

§4a.240 Secondary bending. When
axial lpads are present the required min-

Admum ultimate fastor of safety shall be

introduced before the computation of the
bending moments in order to insure that
the reguired ultimate loads can be sup-
ported by the structure.

§ 4a.241 Laieral buckling. The abil-
ity of bearns to resist lateral buckling
shall be proved.”

§4a2.242 Wehs. The
shiar webs shall be broved

§4a.243  Awial logad. When axial load
is present lests are required to determine
the effective “EI" in the case of truss-
type heams and heams having unconven-
fional web construction.

§ 4a.244  Joint sUppage in wood beams.
‘When a joint in a wood beam is designed
to Lransmit bendin - from onc scction of
the beam to ancther or to the fuselape,
the stresses in each part of the structure
shall be calculaled on the assumption
that the joint is 100 percent efficient (ex-
cept in mid-hay for which see § 42.334)
and also under the assumption that the
hending moment transmitted by the joint
is 75 percent of that obtained under the
assumption of nerfect continuity. Eaeh
part of the structure shall be designed to
carry the most severe loads determined
from the above assumptions,

§ 49,245 Bolt holes, In computing the
area, moment of inertia, etc., of wood
Ireams picreed by holts, the diameter of
the balt hole shall b~ assumed to be one-
sixteenth inch greater than the diameter
of the holt.

§ 42.246 Bor beams. In computing
the ahility of box beams to resist bending
loads only that portion of the web with
its grain parallel to the beam axis and
one-half of that portion of the web with

its grain at an angle of 45 degrees to the
beam shall be considered. The more
conservative method of neglecting the
web entirely may be employed.

strength  of

DRAG TRUSSES

§4d42.247 Drag trusses. Drag struts
shall be assumed to have an end fixity
coefficient of 1.0 excepf in cases of un-
usually rigid restraint,*in which a co-
efficient of 1.5 may he used.

RIBS

§4a.248 Ribs. The strength of ribs
shall be proved by tests to at least 125
percent of the ultimate loads lor the most
severe loading conditions, except that
consideration wilt be given to structural
analyses in conjunction with suitable
specimen test data when it ean be demon-
strated to the satisfaction of the Admin-
istrator that it is {mpractical to simulate
the actual loading conditions in a static
test.  Such analy«es shall, on the basis of
guarantced minimum matevial proper-
ties, show proof of sirength at 125 per-
cent of the required ultimate loads. The
following points shall also apply in prov-
ing the strength of rihs,

§ 4a.249 Load distribution. 'The load

shall ke suitably distributed between up-
per and lower wing surfaces unless a more

- severe distribution is used.



12

§ 40.250 Aillerons and high-lift de-
wices. The eilects of allerons and high-
lift devices shall be properly aceounted
for.

§4a.251 Rib tests. Rib tests shall
simulate conditions in the airplane withe
respect to torsional rigidity of spars, fix.
ity conditions, lateral support, and at-
tachment to spars. )

COVERING

§4a.202 Covering. Proof of strength
of fabric covering is not required when
standard grades of cloth and methaods of
attaching and doping are employed: Pro-
vided, however, That the Administrator
may require special tests when it appears
necessary to account for the effects of un-
usuality high design air speeds or slip-
stream velocities, or similar factors.
When metal covering is employed its
ability to perform its structural func-
tion shall be demonstrated by tests of

 typical panels or by other means accept-"

able to the Administrator. In particu-
lar, compliance with § 42.62 regUires dem-
onstration of the behavior of the cover-
ing under load in order to determine
the effects of temporary deformations
(wrinkles).

NONPARALLEL WIRES

£ 45.203 Nonparallel wires. When two
or more wires are attached to a common
point on the wing, but are not paraliel,
preper allowance for redundancies and
the eftects of rigging shall be made.

Talr, avp CONTROL BURFACES

§4a.268 Proof of tail and conirol st
faces,  Sirvciural analyses of tail and
control suriaces will be aceented ps onhi-
plete proof of compliance with ultimats
lord requirements only when the stiuc-
ture conforms with conventional lypes
for which reliable anatytical methods are
availabie., Proof tests as defined in
§ 42,43 (1) are required to prove compli-
ance with yield load requirements,

(ay Control surface tests shall include
the horn or fitting to which the control
system is altached.

th) In the analysis of control surfaces
proper allowance shall be made for rig-
ging leads in brace wires in cases where
the counter wires do not go slack before
the ultimate load is reached.

{¢) Annalyses gr ingdividual Joad tesis
shall bLe conducted to demonsirate
compliance with the multiplying factor
of safely requirements outlined in
$440.207-4a.216 for contrel suriace
hinges and brace wires.

§ 42.264 Vibration tests. The natural
frequencies of vibration of the wings,
fuselage, and contrel surfaces shall be
within suel ranges of values as are sat-
isfadtary for the prevention of flutter.
Compliance with this reguirement shall
be demonstrated by vibration tests or
other methods aeeeptable to the Admin-
tstrator,

{Amdt 98, § F. R, 1145)

CONTRGL SYSTEMS

§ 40.269 Proof of conirol systems,
Structural analyses of control systems
will be accepted as complete proof of
compliance with uitimate lead require-
ments enly when the strugciure conforms
with conventlonal types for which reli~
able analytical methods are available,

CIVIL AIR REGULATIONS

Proof tests as defined in § 4a.43 () are
required to prove compliance with yield
load requirements.

%43.270 Conirol system {esfs. In
control system tests, the direction of test
loads shall be such as to produce the
most severe loading of the control sys-
tem structure. The tests shall include
all fittings, pulieys, and brackets used to
attach the contrel system to the primary
struciure.

§ 42271 Operation test, An operation
test shall be conducted by operating the
conirels from the pilot's compariment
with the enlire system =0 loaded as to
correspond to the minimum limit control
force specified in item 3 of Table 4a-6 for
the control system In question. In this
test there shall be no jamming, excessive
friction, or excessive deflection,

{Amdt, 48, § F. . 1836]

§ 443,272 Control system joinfs. An-
alyses or individual load tests shall be
conducted to demonstrate compliance
with the multiplying factor of safety re-
quirements specified in §§ 4a.207 through
4a.216 for control system joints sub-
jected te angular motion.

LanninGg GEAR

§4a.2"7  Proaf of landing gear.
Structural analyses of landing gear will
be aceepted as complete proof of compli-
ance with load requirements only when
the structure conforms with conventional
types for which reliable analytical meth-
ods are available, Analyses may he used
to demonsirate compliance with the
en-rgy absorption requirements In cer-
tain cases. When such analyses are nob
applicable, dypamic tests shall be eon-
ducted to deinonstrate compliance with
energy absorpiion requirements,

$42.278 Energy absorption fests
When tests for energy absorption ave re-
guired they shall by so conducted &s to
simulate the landing conditions for
which encrgy absorption requirements
are specified in § 42.475, and test data
shall be obidined from which the maxi-
mum acceleration develeped at the cen-
ter of gravity of ithe airplane can be
determined. When drop tests of wheels,
{ires, and shock absorbers are conducted
in a combination diflering from that em-
ployed on the airplane, proper allowance
and corrections shall be made for the
elrars thus introduced.

HULLS AND FLOATS

§4a.283 Proof of hulls and floats
Siructural analyses of hulls and auxiliary
floats will be accepted as complete proof
of compliance with load reguirements
only when-the structure conforms with
conventional types for which reliable
analytical methods are available. The
strength of the structure as a whole

-and its ability to distribute water Joads

from the bhoettom plating inte the main
structurai members shall be demon-
strated. See Part 15 of this subchapter
for the requirements for main floats,

FUSELAGES AND ENGINE MOUNTS

§ 42.289 Proof of juselages and engine
mounts. Structural analyses of fuselages
and engine mounts will be accepted as
complete proef of compliance with load
requirements only when the structure

-bers.

conforms with conventional types for
which reliable analytical methods are
available,

§42.290 Critical column loads, The
end fixity coefficient used in determin-
ing criticel column loads shall in no
case exceed 2.0. A value of 1.0 shall he
used for all members in the engine
mount. In doubtful cases, tests are re-
quired to substantiate the degree of
restraint assumed.

§ 43,201 Baggage compariments. The
ability of bagegage compartments to sus-
tain the maximum authorized baggage
loads under all required fiight and land-
Ing conditions shall be demonstrated.

FITTINGS AND PARTS

§4a 207 Proof of fittings and parts.
Proof of strength of all fittings and joints
of the primary structure is required,
Where applicable, structural analysis
methods may be used. When such meth-
ods are inadeguate, a load test is re-
quired, Compliance with the multipty-
ing faclor of safety requirements for
fittings (§§ 4a.207-4a.216) shall be dem-
onstrated.

§4a.298 Fittings and attaching mem-
Since the system of forces which
designs a fitting does not necessarily in-
clude the forces which design the attach-
ing members, ail the forces acting in ail
the specified conditions shall be con-
sidered for every fitting, The strength of
each part of a built-up fitting shall be
investigated and proper allowance shall
be made for the effects of eccentric
loading when initially present or when
introdu¢ed by defle¢tion of the slructure
under load. :

§4a.299 Bolts. The allowable bearing
load assumed for the threaded portion of
a bolt shall not exceed 25 percent of the
rated sHedr strength of the bolt,

QuePaRT E-—DETAIL DESIGN AND
CONSTRUCTION
HoURCE: #3 40.301 to 40.513 rontnined in
Civil Alr Reogutations, Muay 31, 1938, as
amended by Ameudment 758, 5 PR, 3046,
except 08 noted Iobowing sections affected.

§4a.301 Goergd, The primary struc-
ture and all mechanisms essential to the
safe oporation of the airplane shall not
incorporate desion details which experi-
ence has shown to be unreliable or other-
wise unsatis{actory, The suitability of
all design details shall be established to
the satisfuction of the Administrator,
Certain design features which have been
found ta be essential to the airworthiness
¢f an airplane are specificd in this sub-
part and shall be ohserved.

MATERIALS, WORKMANSHIP, aND
FABRICATION METHODS

£ 4a.302 Materials and workmanshin.
The primary structure shall be made
from materials which experience or con-
clusive tests have proved to be uniform
in guality and streng:h and to he other-
wise suitable for airplane construction.
Workmanship shall be of sufficiently
high grade as io insure proper continped
functioning of all parts.

§ 41,303 Fabrication wmetliods. The
methods of fabrication employed in con-
structing the primary structure shall be
such as to preduce a uniformly sound
structure which shall also be reliable



with respect to maintenance of the origi-
nal strengih under reasonable service
conditions,

§ 4a.304 Gluing. Gluing may be used
except in cases where inferior joints
might result or where proper protection
from moisture ¢annot be shown,

§40.305  Torch welding., Torch weld-
Ing of primary structural paris may be
used only for ferrous materials and {or
such other materials shown to be suit-
able therefor.

§ 42.306 Electric welding. Electrie
are, spot, or seam welding may be used in
the primary structure when specifically
approved by the Administrator for the
application involved. Requests for ap-
proval of the use of clectric welding shall
be agcompsanied by information as to the
extent to which such welding is to be
used, drawings of the parts involved,
apparatus employed, general metiods of
control and inspection, and references
to test data substantiating the strength
and suitability of the welds obtained,

§4a.307 Brawing and soldering. The
use of brazing and soldering in joining
parts of the primary structure is pro-
hibited except that brazing may be used
in special cases when the suitability of
the method and application can be defi-
nitely established to the satisfaction of
the Administrator,

§ 4a.308 Protection. All members of
the primary structure shall be suitably
protected against deterioration or loss of
strength in service due to corrosion,
abrasion, vibration, or other canses. This
applies particularly to design details and
sinail parts. In seaplanes speciz] pre-
cautions shall be taken against corrosion
from salt water, particularly where parts
made from different metals are in close
proximity, All eXposed wood structural
members shall be given at least two pro-
tective coatings of varnish or approved
equivalent, Built-up box spars and sim-
ilar structures shall be protected on the
interior by at least one coat of varnish
or approved eguivalent and adeguate
provisions for drainage shall he made.
Inie care shall be taken to prevent coat-
ing of the gluing surfaces.

§ 4a.309 Inspection. Inspection open-
ings of adequate size shall be provided
for such vital parts of the aireraft as re-
guire periodic inspection.

JOINES, FITTINCS, AND CONNECTING PARTS

§ 4a.312 Joints, fittings, and conneci-
ing parts, In eazch joirt of the primary
structure the design details shall he such
as to minimize the possibility of looscn-
ing of the joint in service, progressive
failure due to stress concentrationr, and
damage caused by normal servicing and
field operations.

Cross RErFERENCE: For multiplying factors
of salety required, see § 4a.208,

$ 4a.313 Bolts, pins, and screws. All
bolts and screws it the structure shall be
of uniform material of high quality and
of first-class workmanship. Machine
screws shall not be used in the primary
structure unless specifically approved
for such use by the Adminisirator. The
wse of an approved locking device or
method is required for all bolts, ping, and
SCrews.

PART

§42.314 Wood screws. The use of
wood screws in the primary siructure is
proihited except in special cases when
the suitzability of the particular applica-
tion iy proved to the satisfaction of the
Administrator.

§4a.315 Eyebolts. Special eyebolts
and similar holts shall have a fillet he-
tween the head and the shank of at least
cne-fourth the diameter of the bolt when
used in contyol suriaces or at other locx-
tions wnere Lhey might be subjected to
bending or vibration.

§44.316 Castings. Castings uszed in
the primary structure shall incorporate
the multiplying factor of safety specified
in § 48.209 and shkall be of such material
and design as to insure the maximum
degree of reliability and freedom from
defects. The Administrator has the right
10 prohihit the use of castings where sueh
use is deemed to be unairwoirthy.

[CAR, May 31, 1938, as amended by Amdt. 75,
b F. R. 3048)

TI1E-RODS AND WIRES

84a.319 Tie-rods and wires. The
minimum size of tie-rod which may be

used In primary structure is No. §-40.
The corresponding minimum allowable
size of single-strand hard wire is No. 13
(0.072-inch diameter),

§ 43.320 Wire ferminals, The assumed
terminal efficiency of single-strand hard
wire shall not be greater than 86 per-
cent.

§ 4a2.321 Wire anchorages. A fitting
attached to a wire or cable up to and in-
cluding the 3,400-pound size shall have
at least the rated strength of the wire or
cable, and the multiplying factor of
safety for fitting (§4a.208) is not re-
duired in such cases. In the case of fit-
tings to which several tie-rods or wires
are attached, this requirement appiies
separately to each portion of the fitting to
which a tie-rod or wire is attached, but
‘does not require simultanecus application
of rated wire loads. The end connecticns
of brace wires shall be such as tc mini-
mize restraint against bending or vibra-
tion.

§ 4a.322 Counter wire sizes. {See also
4§ 40 211, 43,2120 In a wire-braced
structure the wire sizes shall be such
that any wire can be rigged to at least 10
percent of its rated strengih without
causing any other wire to be leaded to
more than 20 percent of its rated
strength. As used here “rated strength”
refers to the wire proper, not the ter-
minal,

FLUTTER PREVENTION

$ 43,326 General flutter prevention
measures, When he deems it necessary
in the interest of safety, the Adminis~
trator may require special provisions
against Autter. For specific requirements
see §§ 42,264, 42.336, 43,449, 42,450, 4a.451,
47.452, 4a.465, 4a.466 and 42.680.
[Amdt, 75, 5 F. R. 3946, as amended by amdt.
04-2, 8 F. R. 13999

DETAIL DESIGN OF WINGS

§4a.329 Exiernal bracing. When
streamline wires are used for external
1ift bracing they shall be double unless
the design complies with the lift-wire-cut
condition specified in § 42.95, (See also

4A—AIRPLANE AIRWORTHINESS
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§ 42.2100)

§ 4a.330 Wire-braced monoplanes. If
monoplane wings are externally braced
by wires only, the right and left sides of
the bracing shall be independent of each
other sp that an unsymmetrical load from
cone side will not be carried through the
apposite wiras hefore heing counteracted,
unless the design complies with the fol-
lowing conditions;

(ay The minimum true angle between
any cxternal brace wire and a spar is 14
degrees.

() The counter (landing) wires are
desicned to remain in tension at least up
to the limit load.

(¢) The landing and flying wires are
douiis,

§ 42.331 Liff trusses. Multiple-strand
cable shall not be used In lift, trusses,

§ 42,332 Jury strufs. When clamps
are used for attachment of jury struts
to lift struts, the design shall be such as
to prevent misaliznment or local ¢rush-
ng ef the lff strut.

§ 42,333 Wing beans. Provisions shall
be made to reinforee wing heams against
torsional failure, especially at the point
of attachment of lift struts, brace wires,
and aileron hinge brackets.

$4a.334 Wing beam joints, Joints in
metal Deams (except pinned loints) and
joints in mid-bays of wood beams shall
mainiain 100 percent efficiency of the
beam with respect to bending, shear, and
torsicn.

$ 49325 Prog fruss. {a) Pabric-cov-
ered wing structures having a cantilever
length of overhung such that the ratio
of span of overhaneg to chord at root of
averhang is greater than 1.75 shall have
a double system of internal drag trussing
spaced as far apart as possible, or other
means of providing equivalent torsional
stifiness, In the former case counter
wires shall be of the same size as the drag
wires. (See also § 4a.212)

(b Multiple-strand cahble shall not be
used in drag trusses unless such use is
substantiated to the satisfaction of the
Administrator.

§ 43,358 Aileron and flap altachments.
Aileron and flap attachment ribs or
brackets shall be rigidly constructed and
flrmly attached to the main wing struc-
ture in order to reduce wing flutter ten-
dencies,

§4a2.337 Internally-braced biplanes,
Internally braced biplanes shall be pro-
vided with N or 1 struts to etinalize de-
Hections, and the effect of such struts
shall he considered in the stress analysis.

§ 4a.338 Fuabric covering. Fabric cov-
ering shall compiy with the requirements
of §4a.302 and shall be attached in a
manner which will develop the necessary
strength, with due consideration for slip-
stream effects.  (Bee § 42.252.)

§4a.339 Melal-covered wings. The
detall design of such wings shall incor-
porale suitable provision azainst buckling
or wrinkling of metal covering as speci-
fied in §§ 4a.62, 4a.252, :

DETtain DESIGN oF TaiL axp CONTROL
SURFACES

§ 4a.445 Tastallafion. Movable fail:
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surfaces shali be so installed that there is
no interference between the surfaces or
their bracing when any one is held in ifs
extreme position and any other is oper-
ated through its full angular movement.

§ 42446 Stops. When an adiustable
stahiliz:r is used, stops shall be provided
af the stabilizer to limit its movement, in
the event of fallure of the adiusting
mechanism, to g range egual to the max-
frmum required to balance the airplane.

(CAR, May 81, 1938, as amendad by Amdt.
™-2, 8 V. R, 13999]

§ 4a.447 Elevator frailing edge iab
systems. Elevator traiking edge Lab sys-
tems shall be equtipped with stops which
limit the tab travel to vaiues not in excess
of i{l»se provided for in the struetural
report, This range of tab movement

shall be sufbcient to halsnce the airplane
under the conditions specified in § 48.877.

[Amdt. 5, ¢ P. R. 1170}

§ 45 448 Hinges. (a) Hinges of the
strap type bearing directly an torgue
tubes are permissible onty in the case of
steel tarque, tubes whieh have a muktiply-
ing factor/ of sefety as specified In
§ 42,213 In other cases sleeves of suit-
able materisl shall be provided for bear-
ing surfaces.

(& Clevis pins may be nsed as hinge
pins provided that they are made of ma-
terial confarming with, or the equivalent
of, SAE Speciftecation 2330.

§4a. 440 Filevaiors. When scparate
elevators are used they shall be rigidly
‘interechirected,

§ 42,450 Dymamic and stalic dalance.
A control surfaces shall be dvnamicnlly
and statically balaznced to the degree
necessary to prevent Autter at gl apeeds
up to the design ghiding speed.

[Amdt. 5, 4 F. R. 1171}

§45.451 Wing flaps. Flaps shall be
so Installed as not to induce futter or.
appreciable buffeting.

§4a.452 Tabs. The installation of
trim and paiancing tabs shall be suclhr as
{0 prevent the development of any free
modion of the tab. When irailing edge
tabs are used to sssist in moving the main
surface (balancing tabs}, the areas and
relzifve movements shall be so propor-
tioned that the main surface is not over-
balanced at any time,

[Ameat. b, & F. B, 1171}
DETAIL DESIGN oF CONTROL SYSTEMS

§4a 458 [ ion. All comtrol sys-
tems and opersihig devices shall be so
designed and installed as to provide rea-
sonabie ease of operation by the crew amnd
50 a5 10 preciude tre profbability of inad-
vertept operation, jaxming, chafing, in-
terierence by curgo, Dassengers, or loose
objeets, and the slapping of cables
against parts of the airplane. AH pul-
leys shall be provided with satisfactory
guards.

[4madt. 58, 5 F. R, 3100}

§ 42 460 Staps. Al conlral systems
shall be provided with stops which pos-
itively limit the range of motion of the
conirol surfsces. Stops shall be capable
of withstandding the loads corresponding
to the design conditions for the control

CIVIL AIR REGULATIONS

system,

§ 42481 Joints. Bolts with casteliated
nuts safetied with cotter pings or with an
approved type of self-locking nut shall
be used throughout the control system,
except that the use of clevis pins in

standard esble ends, thimbles, and
shackles is satisfaetory for lght
airpianes.

[CAR, May 31, 1938, ne amended by Amdt.
04-2, 8 F. R. 13089]

§40.468 Welds. Welds shall not be
employed In control systems to earyy
tension without reinforcement f{rom
rivets or bolts.

§ 40.468 Flap controis. The flap oper-
ating meehanism shell be such as to pre-
vent suddden, inadverient, or automastic
opening of the flap at speeds above the
deaign speed for the extended flap con-
dittens, The time required to fully ex-
tend or retract faps shall not be Jess than
15 seconds, unless it can he demonstrated
to the satisfaction of the Administrator
that the operation of the flzps in g lesser
time does oot result ion unsatisfzctory
flight characteristics. Means shall be
provided to retain flaps in their fully re-
tracted position and to indicate such
position to the pilot.

§ 47 464-T Flup eondrols. {a) Feor
transport category eairplanes, the fiap
control shall provide means for bringing
ihe fAaps from soy positien within the
cperaiing range to any one of three po-
sittons, designatsd a8 landing, approsch,
and take-off pusitions, or to the fully ré-
tracted posiiion, by placing the primary
flap comtrol in = single setting marked as
corresponding to each such Sap position,
the faps thereupon moving directly to
the desired position whheut requiring
further atiention. X! any exiension of
the flaps beyond the landing position is
possible, the fap eortrel shall pe elearly
marked to identify such range of
extension.

{b) The Tanding position, approach
position, and take-off pesition, or any of
them, may be made variable with abth
tude or weight by means of a secondary
flap contral provided for that purpose.
Such a secondary control, if provided,
shall operake independentyy of the pri-
mary control and in such manner ihat
when it has been adiusted (for 1o efiect
of wetght or gliffude), the necessary fiap
positiotr €an therealter be sbeamed by
placing the primary flap comtral in the
desired pesitton. The secomdary contro.
shail be so designed and marked ‘as to
he readily operable by the crew.

{¢) The rate of fap retraction shall be
such as to permit compliance with
42.752-T.

[Amdt, 04-4, T F. R. 584]

§ 45, 465 Tab controls, (a) Tab con-
trols shall be irreversible and nonflex-
ihie, unless the tab is statically bzlanced
about its hinge line. Proper precautions
shsal) be jaken againsé the possibility of
inadvertens or zbrugt tab eperation snd
operation in the wrong direction.

(k) When adiustable elevetor iabs are
used for the purpose of trimming the
airplane, g tab position indicator shall
be instelled, and means shal? be provided
for indicating to the pilot a range of
adjustment suitabie for safe take-off and
the directiops of motion of the control

“for nose-up and nose-Gown motiohs of

the airptane.

$ 42 468 Spring devices. Fhe use of
springs in the control system either as
& return mechanism or as an auxiliary
mechanism for assisiing the pilot (bun-
gee device) is prohibited except under
the following eonditions: .

(a) The sirplane shall he satisfacte-
rily maneuverable and controfiable and
free from flutter under all econditions
with and without the use of the spring
device,

(b In &)l cases the spring mechanism
sball be of a type and design satisfactiory
to the Administirator.

(c) Rubber cord shall not be used for
thiz purpase.

§ 4n.467 Single-cable controls. Single-
cable controls are prohibited exeept in
special cases in which their use can be
proved to be satisfactory.

§ 4a.468 Conirol system focks, When
a device is provided for locking a control
surface while the aireraft is on the
ground or water, compliance with the
following requirements shall be shown.

(a) The locking device shall be so in-
stalled as to positlvely prevent taxying
the aireraft faster than 20 miles per
hour, either intentionally or inadvert-
ently, while the lock is engaged.

() Means shall be provided to pre-
clude the possibility of the lock becoming
engaged during flights.

§ 42 469-T Trim conlrols. For trans-
port category sirplanes, the trimming
devices shall be capable of coniinued
normeg) gperation in spite of the failure
of any ontte connecting or transmitting
element in the primary control system,
Trim controls shall operate in the plane
and with the sense of the moation of tie
airplane which their operation is in-
tended to produce,

[Amdt, 04-5, 7 F. R. 984]

DETAIL DESIGN OF LANDING GRAR

£ 48,475 Skock gbsorption., All land-
ing gear C(idetuding tail gear installa-
tions) shall be provided with shock-al-
sorbing systems which will permit the
airplane to be landed under the condi-
tions specified in §§ 4a.148 (b), 4a.152
without exceeding the ultimate load used
in the analysis of any landing gear mem-
ber. (See § 4a.278 for proof of abgorp-
tion capacity.) 1! the design of the
shock-absorbing system 1§ such that the
sbove method of specifying the required
energy absorption capacity appears to
give irrational results, an alternate meth-
od will be considered upon presentation
of pertinent data.

$4a.476  Shock-gbsorbing  systems.
The shock-absorbing systems employed
shall incorporate suitable means for ah-
sorbing the shocks developed in taxying
or running over rotgh ground.

§ 42477 Wheels. Main landing gear
wheels shall be of a type or model cer-
tificated by the Administrator In accord-
ance with the provisions of Part 15 of this
subchapter and shall not be subjected to
static loads in excess of those for which
they are certificated.  Tail wheels may
be of any type or model and are not cer-
tificated. Nose wheels are subject to-
special rulings to he made by the Admin-
istrator.



§ 4a.478 Main landing gear wheels.
For the purpose of the regulations in this
part main landing gear wheels are con-
sidered as those nearest the airplane cen-
ter of gravity withh respect to fore-and-
aft location,

$ 42.479 Tail and nose wheels. For
the purpose of the regulations in this
part, a tail wheel is considered as omne
which supports the tail of a conventional
airplane in the three-point landing atti-
tude. A nose wheel is considered to be
a wheel supporting the nose of the air-
plane when the two main wheels are
located behind the center of gravity.

§ 442,480 Tires. A landing gear wheel
may be equipped with any make or type
of tire, provided that ihe tire is a proper
fit on the rim of the wheel and provided
that the tire rating of the Airplane Tire
Committee of the Tire and Rim Associa-
tion is not exceeded.

§ 4a.481 Tire markings., When spe-
cially constructed tires are used to sup-
port an airplane, the wheels shall he
plainly and conspicuously marked to that
effect. Such markings shall include the
make, size, number of plies, and identi-
fication marking of the proper tire.

§ 42,482 Retracting mechanism. (a)
When retractable landing wheels are
used visual means shall be provided for
indieating to the pilot, at all times, the
position of the wheels. Separate indi-
cators for each wheel are required when
each wheel is separately operated unless
a single indicator is obviously satisfac-
tory. In addition, landplanes shall be
provided with an aurai or equaily effec-
tive indicator which shall function con-
tingously after the throttle is closed until
the gear is down and locked.

(b) A positive lock shall be provided
for the wheels in the extended position,
unless a rugged irreversible mechanism
Is used.

(¢) Mganual operation of retractable
landing gears shall be provided for.

{Amdt, 5, 4 F. R. 1171)

§ 40.483-T Brokes. Transpori cate-
gory airpitanes shall be eguipped with
brakes certificated in accordance with
the provisions of Part 15 of this sub-
chapter, for the maximum certificated
landing weight, at sea level and the power-
off stalling. speed, V., as deflned In
§ 42.7T39-T. The brake system for such
airplanes shall be so designed and con-
structed that in the event of a single
failure in any connecting or transmitting
element |n the brake system, or the loss
of any single source of hydraulic or other
brake operating energy supply, it shall
be possible, as shown by suitable test or
other data, to bring the airplane to rest
under the conditions specified in § 4a.750-
T with a mean hegative acceleration dur-
ing the land roll of at least 50 percent of
that obtained in determining the landing
‘distance under that section.

[Amdt. 04-8, T F. R. 985 as amended by Amdt.
04-2, 8 F. R. 13999]

HULLS AND FLOATS

§ 42.488 Hulls and floats.
$§ 48.497 through 4a.513.}

§ 4a.489 Buoyancy (main seaplaneg
floats), (4) Main seaplane floats shall
have a buoyancy in excess of that re-

(See also

PART

4A—AIRPLANE AIERWORTHINESS

guired to support the gross weight of the
airplane in fresh water as follows:

(1) 80 percent in the case of single
floats,

(2) 80 percent in the case of double
floats.

() Main seaplane floats for use on
aircraft of 2,500 pounds or maore maxi-
mum authorized weight shall contain at
least five watertight compartments of
approXimately equal volume. Mairn sea-
plane floats for use on aircraft of less
than 2,500 pounds maximum authorized
weight shall contain at least four such
compartments,

§42.430 Buoyoncy (boat seaplanes).
The hulls of boat seaplanes and am-
phibians shall be divided into watertight
compartments in accordance with the
following regulrements:

(a} In aircraft of 5000 pounds maxi-
mutn authorized weight or more the com-
partments shall be 50 arranged that, with
any two adjacent compartments fiooded,
the hull and auxiliary floats (and tires,
If used) will retain sufficient huoyancy to
support the gross weight of the aircraft
in fresh water. '

(b) In aircraft of 1,500 to 5,000 pounds
maximum authorized weight the com-
partments shall be so arranged that,
with any one compartment flooded, the
il and auxiliary floats (and tires, if
used) will retain sufficient huoyancy to
suppart the maximum authorized weight,
of the air¢raft in fresh water,

{(¢) In aircraft of Jess than 1,500
pounds maximum authorized weight
watertight subdivision of the hull is not
required. ’

(d) Bulkheads may have watertight.
oors for the purpose of communication
between compartments.

§4a.491 Water stability. Ausziliary
floats shall be so arranged that when
completely submerged in fresh water,
they will provide a righting moment
which is at least 1.5 times the upsetting
moment caused by the aircraft being
tilted. A greater degree of stability may
be required in the case of, large flying
boats, depending on the height of the

center of gravity above the water level,

the area and location of wings and tail
surfaces, and other considerations,

§ 42,492 Floal design, In designing
the bow portion of floats and hulls suit-
able provision shall be made for the ef-
fects of striking {mating objects.

FUSELAGE AND CABINS

§ 42.497 Provision for turn-over. The
fuselage and cabins shall be designed to
protect the passengers and crew in the
event of a complete turn-over and ade-
quate provision shall be made to permif
egress of passengers and crew in such
event, The requiremments of this section
may be suitably modified when the pos-
sibility of a complete turn-over in land-
ing is remote.

[Amdt. 5, 4 F. R. 1171]

§ 42.498 Exiernal door. Closed cab-
Ins on all aireraft carrying passensgers
shall be provided with at least one ade-
fruate and easily accessible external door.

§ 4a.499 Location of passenger door,
No passenger door shall be located in the
plane of rotation of an inboard propeller,
nor within 5 degrees thereof as measured
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from the propeller hub.
{Amdt. 5, 4 F. R, 1171}

§ 42 500 Erxifts. Closed cabins on ait
craft carrying more than 5 persons shall
be provided with emergency exits, in
addition to the one external door re-
quired by § 4a.493, consisting of movable
windows or panels or of additional ex-
ternal doors which provide a clear and
unobstructed opening, the minimum di-
mensions of whieh shall be such that a
18-inch by 26-inch ellipse may be com-
pletely inscribed therein, The location
and the method of operation of emer-
gency exits shall be approved by the
Administrator., If the pilot is in a com-~
partment separate from the cabin, pass-
age through such compartment shall not
be considered as an emergency exit for
the passengers. The number of emer«
gency exits required is as follows:

(a) Aireraft with a total seating cas
pacity of more than 5 persons, but net
in excess of 15, shali be provided with
at least one emergency exit or one suit-
able door in addition to the main door
specified in §4a.498. This emergency
exit, or second door, shall be on the op-
posite side of the cabin from the main
door. If desired, an additional emer-
gency exit may be provided in the top
of the cabin, but such an installation
shall not obviate the pecessity for an exit
on each side,

(b} Aircraft with a seating capeacity
of more than 15 persons shall be pro-
vided with an additional emergency exit
or door either in the top or side of the
cabin for every additional 7 persons or
fraction thereof above 15, excepi that
not more than 4 exits, including doors,
will be required if the arranzcement and
dimensions are suitable for the purpose
intended.

[CAR, May 31, 1938, s& amended by Amdt,
448, 5 F. R, 189%]

PILOT COMPARTMENT

§4a.501 Construciion. The pilot
compartment shall be so constructed as
fo aflerd suitable ventilation and ade-
guate vision to the pilot under normal
flying conditions. In cabin aireraft the
windows shall be so arranged that they
may be readily cleaned or easily opened
in flieht to provide forward vision for
the pilot. The ventilation requirements
of §4a.510 shali also apply to the pilot
compartment.

§4a.502 Location. The pilot and the
primary control units, excluding cables
and conirol rods, shall be so located with
respect to the propellers that ne portien
of the pilot or controls lies in the region
between the plane of rotation of any pro-
peller and the surface generated by a line
passing through the center of the pro-
peller hub and making an sngle of 5 de-

grees forward or aft of the plane of
rotation of the propeller.

§ 4a.504 Operation information and
imitations. Means shall be provided by
which the operating personnel is suitably
informed of all operation information
and limitations deemed necessary by the
Administrator, i
{Amdt, 48, 5 F. R, 1838, as amended by Amdt.
75, 5 F. R. 3946]

§ 42,505 Windows and windshieids.

The windows and windshields of the
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pllot compartment in airplares certifl-'

cated for air transpartation service shall
be so arranged as to provide satisfactory
forwarad vision and protection under all
conditions and, to accomplish this, par-
tictlar attention shall be paid to the
following detail requirements:

(a) Sufficient dais specifying the
windshield material, number of lamina-
tions, binder if any, size and shape of
panes, angle of panes to flight path, and
method and rigidity of meounting, shall be
forwarded to the Administrator for rul-
ings as to the aceeptability of the wind-
shieid from the standpoint of strength.

{b} Windshields shall be so installed
that they can be easily opened in fiight
and shall be so arranged that the air
stream and snow or rain are deflected
across the opening, or io provide equiva-
lent results.

(¢) The pilot compartment shall be
so constructed and arranged as to pre-
vent glare or reflections which would in-

terfere with the vision of either pilot, .

particularly while flying at night. The
aircraft will be flown by & representative
of the Administrator during hours of
darkness to determine compliance with
this provision,

§ 4a.508 Leakage. The pilot com.
partinent o sirplanes certificated for
air transportation service shall be so
cansiructed as t¢ prevent &ny leakage
into it when the airplane is flying in rain
or show,

§ 43,507 Seats. When s 3econd pilot
is required (§ 81,121 of ihis subchapter)
two seats shall be installed side by side
in the pilpt compartment of sirplanes
certificated for air transportation service
from either of which the airplane shall
be fully angd readily controliable. M any
difterence eXists as to convenience of the
jnstruments and contrels necessary for
safe fiight sueh differenee should favor
the left-hangd seat, The.left-hangd seat
shall be known as the first pilot's seat
and the right-hand one as the second
pilot’s seat.

§ 42.508 Navigation instruments. The
navigation insiruments for use by the
pilot in airplanes certificated fIor air
transportation skrvice shall he so in-
stalied as to be easily visible to him with
the minimum practicable deviation from
his normal position and line of visien
when he is looking out and forward along
the flight path and they shall also be
visible to the second pilot.

§ 42,509 Opening belween pilot com-
partment and passengers’ cabin. All air-
planes certificated for air transportation
service shail be provided with a door or
an adequate openable window between
the pllot compariment and the passen-
ger cabin. When a door is provided it
shall be equipped with a locking means
which shall prevent passengers from
opening such door while in flight,

PASSENGER AND PAGGACGE COMPARTMENTS

§ 42,510 Passenger compartmenis. A
"suitable ventilation system shall be pro-
vided which will preclude the presence of
fuel fumes and dangerous traces of car-
bon monoxXide in each passenger com-
partment,

§ 4a.511 Passenger chairs. Beats or
chairg for passengers shall be securely
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fastened in place in both open and ciosed
airplanes, whether or hot the safety belt
Ioad is transmitted throeugh the seat.

Cross REFERENCES: For safety belt require-
ments, ses §§ 4a.103, 4a.532 (1), and 4a.565.

| Amdt.

§4a.512 Beggage compartments.
Each baggage and mall compartment
shall bear & placard stating the maxi-
mum allowable weight of contents, as
determined by the structural strength of
the compartment (§ 4a.194) and by Sight
test (§43.725:. Buitable means shall
be -provided to prevent the contents of
mail and baggage compariments from
shifting.

REINFORCEMENT NEAR PROPELLERS

§ 4a.513 Reinforcement near propel-
lers, Surfaces near propeller tips shali
be suitably stiflened against vibration

4a—4, 15 F, R, 2]

and eflects of ice thrown from the pro- -

peller.,

Chross REFERENCE: For clearante reguire-
menits, see § 4a.599, ’

SosPART F—EQUIFNMENT
Sounce: §§ 44.523 to 4a.581 contained in
Civil Air Regulations, Mey 81, 1938, as
amended by Awmendment 75, 5 ® H. 3548;
except a8 noted followingsections alfected.

§ 4a.523 General. The equipment re-
quired shall be dependent upon the type
of operation for which certification s o
be made. The requirements specified
in this subpart shall be the basic equip-
ment requirements and such additional
equipment as may ke specified in other
sections of the Civil Air Regulations for
specific special cases shall be supple-
mental hereto.unless otherwise specified,

§ 48.524 kRequirements. Bach item of
equipment speeified in the Clivil Ajr Reg-
ulations shall be of a type ang design sat-
isfactory to the Administrator, shall be
properly installed, and shall function to
the satisfaction of the Administrater.
Ttems of equipment for whith certifica-
ticnn is reguired shall have been certifi-
cated in accordance with the provisions
aof Part 15 of this subchapter or previous
regulations.

§ 4a.525 Life preserver or flotation de-
vice. An approved life preserver or flota-
tion device is one approved by the Adniin-
istrator for such uUsage on sea-going
vessels.,

§4a.526 PFire extinguishing apparatus.
Fire extinguishing apparaius approved
by the Underwriters Laboratories is con-
sidered to be of an approved type.

NoN-AIR Carrler (NAC) AIRPLANES

§ 42,531 Non-air carrier (NAC) air-
planes. Alrpianes which are certificated
£5 non-air carriers shall have at least
the eguipment set forth in §§ 4a.532~
45.5317,

[CAR, May 81, 1938, as amended by Reg. 801~
A-1, 8 P. R, 2055]

542,532 NAC landplanes; msuai con-

tact day flying (within 100 miles of a

fized base). (a) One air-speed indi-

cdtor.

Cross REFERENCE: For installation require-

ments; see § 4a.659,

(h} One altimeter,
(c} A tachometer for each engine.

(d} An oil-pressure gauge when an oil-
pressure system is employed.

(e} A water thermometer for each wa-
ter-cooied engine.

(f} An oil thermometer for each air-
cooled engine.

{(g) A manifold-pressure gauge, Or
equivalent, for each altitude engine.
(h) A fuel quantity gauge.

§ 42.609 for requirements.). .
{1) Approved safety belts for all oceu-
pants (see § 4a.565).

[Amdt da—4, 15 F. R 28]

(See

Cross RErerENCES: For belt requirements,
see Part 15 of this subchapter. For installa-
tion requirements, see § 4a.565.

{}} A portable fire extinguisher, which
extinguisher shall be of an approved type,
which shall have a minimum capacity, if
ecarbon tetrachloride, of 1 quart, or, if
carbon dioxide, of 2 pounds, or, If other,
of equivalent effectiveness; except that
any extinguisher of not less than half
the above capacity may be used in an air-
plane eguipped with an engine whose
maXimum rating is 40 horsepower or less.
(See §&4an.566 for installation require-
ments. )

(k) Landing gear position indieator for
retractable main landing gear. (See
% 4a.482 for requirements.)

(1) A device for measuring or indi-
cating the amotint of ail in the tarks.
(See § 4a.624 for requlrements.)

(m) A first-aid kit.

(n} A loghook for the airpiane and
one for each engine. (See Part 1 of this
subchapter for requirements.)

(0) Rigging information for airplanes

. with wire-braced wings, either in the

form of a sketch or listed data, which
saall include sufficlent information to
permit proper rigging,

[CAR, May 31, 1938, as amended by Amdt. §,
4 P, R, 1171, Amdt. 116, 6 F. R, 2870}

§ 4a0.533 w~NAC landplanes; visual con-
tact day flylng (unlimited distance).
Alrplanes of this category shall have the
equipment specified in § 4a.532 and, in
addition, there shall be installed:

{(a) A magnetic compass.’

CRo3s REFERENCE: For ingtaliation require-
ments, ‘see § 4a,582,

§ 45.534 NAC landpianes; visual con-
fact night flying. Airplanes of this cate-
gory shall have the equipment specified
in § 4a.533 and, in addition, there shali be
installed:

(a) A set of certificated standard for-
ward position lights in combination with
a certificated faii Jight.

Cross REFERENCES: For light requirementa,
see Part i6 of this subchapter. For instal-
lation requirements, see § 4a.578.

(b)Y Two electric landing lights if the
aircraft is operated for hirc: Provided,
however, 'That enly one such landing
light shall be required for any airplane
certificated for a welght of less than
1,500 pounds. {(See § 42.576 for Installa-
tion requirements.) :

(¢} Certificated landing fiares as {ol-
lows, if the aircraft is operated for hire
beyond an area within a circle with a
radlus of 3 miles drawn from the center
of the airport o7 take-off {(see Part 15 of
this subchapter for flare reguirements
and §4a.568 for installation require-



ments) :

(1) Airplanes ¢of 3,500 pounds maxi-
mum authovized weight or less—five
Class 3 flares or three Class 2 flares.

{2} Airplancs of helween 3,500 pounds
and 5008 pounds maximum aulhorized
weight—Tour Class 2 flares.

(3} Airplanes of 5000 pounds maxi-
mum authorized weight or more-—two
Class 1 flares or three Class 2 flares and
one Claszs 1 flare. .

(4) If desired, airplanes of less than
5,000 pounds maximmum authorized
weizht may carry the flare eguipment
specified for heavier airplanes.

(d) A storage battery suilable as a
source of encrey supply for such lights
and radio a5 arc insialled.

Cross REFeERENCE: For installation require-
ments, sce § 4a.571.

(2) Radio equipment, if the aircraft
is operated in a control zone (§ 60.13 of
this subchapter), as follows: A radio
range and weather broadeast receiver
operating within the frequency range of
200 to 400 kilocycles. Under normal at-
mospheric conditions this receiver must
be capable of receiving wiith a range of
100 miles intellizence emanated from a
radio range or weather broadcast station
the equivalent of a simuitancous Adcock
range with scheduled broadeast instalia-
tion.

(f) A set of spare fuses.

Cross REFERENCE: For insiallalion require-
ments, see §4a.5372.

[CAR, May 31, 1938, as amendad by Amdt. 5,
4 F.R. 1171}

§4a.535 NAC landplancs; instrument
day flying. Airplanes of this category
shall have the equipment specified in
§ 4a.533 and, in addition, there shall be
installed:

{(a) Radio egquipmeni: Same as
§ 42534 (e), whether the aircraft is
operated for hire or not, and, in addition,
a radio transmitter operated on 3105
kilocycles with a power cutput sufficient
to establish communication at a distance
of at least 100 miles under normal atmos-
pheric conditions. Additional frequen-
cies may be employed subject to approval
of the Fedetral Communications Com-
mission.

(h) A gyroscopic rate-of-turn indi-
cator.

(¢) A bank indicator. (The rate-of-
turn indicator may be combined in the
bank indicator if desired.)

(d} A sensitive altimeter which shall
he adjustable for changes in harometric
pressure and compensated for changes
in temperature.

{e) A clock with a sweep second hand.

(f) A storage battery suitable as a
source of energy supply for the radio
equipment jinstalled.

Cross REFERENCE: For installation require-
ments, see §§ 43.571, 4a.573.

(g} A generator,
(h) A set of spare fuses.

Cross REFErencE: For installation require-
ments, see § 4a.572,

(i) A rate-of-climb indicator.

§ 43.536 NAC landplanes; insirument
night flying. Airplanes of this category
shall have the equipment specified in
§§ 4a.534, 4a.535 combined. The storage
battery shall be suitable as a source of
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encrey supply for both the radic couip-
inent and the Iights,

§4a.537 NAC scaplunes and amnhibi-
ans.  The eguipment rcouirements for
seaplanes and amphibians shall be the
same as specilied for landplanes
(5% 42.532-42.558) excopt that seaplancs
and amphibians shall not be certificated
Tor eperation over water aut of sight
of land unless they have at least the
equipment specified in § 42.533. and cx-
cept that all certificated seapianes and
amphibians shall alze have an approved
life preserver or flotation device for each
person for whom there is a scat., and
excent that all seaplanes and amphibians
certificated for night operation shall
also have a white anchor light.

AIrR CARRIER ATRPLANES,; PassENcer (ACP)

§ 4a.547  Air carrier airplances; passen-
gers (ACP). Airplancs coeriificated for
use by an air carrier in passcnger serv-
iee shall have installed at least the equip-
ment set forth in §3 4a2.545-4a.552,

[CAR, May 31, 1823 as amended hy No.
601-A-1, 3 F, R. 2033]

§ 42.548 ACP landplanes; visucl con-
tact day flying. The same as spacified
in § 4a.533 and, in addition, the follow~
ing:

(a) An electrically heated pitot tube,
ol equivalent, for the air-speed indicator.

(b} One additional portable fire ex-
tinguisher of the type specified in
§4a.532 (j). (See § 4a.566 for installa-
tion requirements.)

(¢) Fixed fire extinguishing apparatus
of an approved iype for each engine
compartment.

(d} Type certificated radic equipment
as specified in Part 40 of this subchapter.

{e) A set of spare fuses. (See § 45.572
for installation reaquirements,)

(f) A rate-of-climb indicator.

(g} A storage bhattery: Same as
§49.535 (f).

(h} A means for previding, without
continuous manual operation, vision
through the windshield adequate for
executing take-offs and landings in rain.
[Amdt. 129, 7 F. R. 4681, amended by Amadt.
04-15, 7 P. R. 6240]

§ 42,549 ACP landplanes; visual con-
tact night fiying. The samc as specified
in § 4a.548 and, in addition, the follow-
ing:

{a) A set of certificated air carrier
firplane positicn lights. The forward
lights may be air carrier forward position
lights or a combination of standard for-
ward position lights and a set of auxiliary
forward position lights. (See Part 15 of
this subchapter for light requirements
and § 4a.578 for insizllaticn require-
ments.)

{b) A storage-battery of suvfficient ca-
pacity for such lights and radio as are
instailed.

Cross REFERENCE: For installatlon reqguire-
ments, see §§4a.571, 4a.573.

(¢} Two electric landing lights.

Cross REFERENCE: For installation require-
ments, see § 4a.576.

(d) Certificated landing flares as fol-
lows: two Class 1 flares or three Class 2
flares and one Class 1 flare.

Cross REFERENCES: For flare requirements,
see Part 15 of this subchapter. For ihstalla-
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tion requircimelts, see § 4a 568,
(e} Instrument lights,

Cross REFERENCF: For installation require-
ments, see ¥ 4a.877.

(fy Cabinlightsin all passenger cabins
&nd compariments,

{g) A generator.
quirements,)

(h) Radic equipment same as § 40.61,
[CAR, Mey 31, 1938, as amended by Amdt,
04--9, 7 F. R, 17090, Amdt. 04-2, 8 F. R. 135669}

$ 4a.850 ACP landplanes; instrument
day Rying. 'The same as specified in
§ 43.548 except § 4a.548 (b) and, in ad-
dition, tlie Tollowing;

{a) A gyroscopic rate-of-turn indica-
tor conithined with a bank indicator.

{h) A gyroscepic instrument showing
bank and pitch.

(¢) A gyroscopie direction finder,

(d) Two senzitive-type altimeters,
boith of which shall he adjustable for
changes it barcmetric pressure and com-
pensated for changes in temperatures:
Provided, That aireraft in use on or be-
fore January 1, 1939, and therealter re-
placements and additions of aircrzit of
the same make and model may, for pur-
poses of standardization, be deemed to
have met this requirement, if there are
installed in each such aircraft one sensi-
tive type altimeter and one standard type
altimeter, provided each is adjustable
for changes in barometric pressure and
compensated for changes in tempera-
ture.

(e} A free air thermometer of the
distance type with an indicating dial in
the cockpit.

(f) A clock with a sweep second hand.

(g) A vacuum gauge, installed in the
lines leading to instruments in para-
graphs (a’, (b) and (¢} of this seetion.

(h) Type certificated radio eouip-
ment as specified it Part 40 of this sub-
chanter.

(i) Means shall be provided to indicate
icing conditions, or the probahility there-
of, in the carburetor if the de-icing device
specified in § 42,616 requires the manual
manipulation of controis. )

(j) A storaze battery suitable as a
source of energy supply for the radio
equipment installed.

Cross REFrRENCE: For installation require-
ments, see ¥ 4a.571, 4a.573.

(Bee § 42,573 for re-

(k) A generator.

Cross REFERENCE: For instzllation require-
ments, see § 4a.573.

[CAR, May 31, 1838, as amended by Amdt. B,
4 F. R. 1171, Amdt. 85, 6 F. R. 5145]

§4a.551 ACP landplanes; instrument
night flying. The same as specified in
§§ 4a.549 and 4a.550 combined. The stor-
age battery, in this case, shall be of suffi-
cient capacity for all radio equipment
and all lights instalied,

§4a.552 ACP seaplanes and amphibi-
ans. The same as specified for land-
planes. (§§ 4a.548—4a,551) and including
the life preservers specified in § 4a.537,
except that when certificated for night
operation they shall also have installed
the anchor light specified in § 4a.537.

INSTALLATION REQUIREMENTS

§ 4a.557 Installation requircmentis.
The regulations in §§ 4a.558-4a.581 apply
to the installation of specific items of
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equipment and are additional to the reg-
ulations of § 4a.523,

INSTRUMENT INSTALLATION

§ 42.588 Instruments. The regula-
tions in §§ 4a.5569-4a.564 shall apply fo
the installation of instruments when such
Instruments are required by the regula-
tions in this part,

§ 40.559 Air-speed indicaior. This
instrument shall be so installed gs to Indi-
cate true air speed at sea level with the
muximum practicable accuracy, but the
instrument error shall not be more than
plus or minus 3 percent, except that it
need not be less than plus or minus §
miles per hour, at the level flight speed
corresponding to the design power
(§4a.38 (1)), at Vo (§ 4a.40 () ). or at
the maximum attainable level flight
speed, whichever is lowest.

{Amdt. 6, 4 F. R. 1171]

£ 42560 Power-plant instrumentsand
controls. See §§ 40.642, 40643,

§ 4a.661 Fuel gquaniily gouge.
$ 44,609,

§ 4a.562 Magnetic compass. This in-
strument shall be properly damped and
compensated and shall be located where
it is least affected by electrical dlsturb-
ances and magnetic infiuences.

§ 4a.563 Nawvigalional instruments.
Navigational instruments for use by the
pilot shali be so installed as to be easlly
vigible to him with the minimum prac-
ticable deviation from his normal position
and line of vision when he is looking out
angd forward along the flight path, and
they shall also be visible to the second
pilot.

§ 4a.564 Guyroscopic instruments. All
gyroscopic instruments shall derive their
energy from engine-driven pumps or
from auxiliary power units. Each source
of energy supply and its attendant com-
plete installation shall comply with the
instrument manufacturer’s recommenda-
tions for satisiactory instrument opera-
tion. On multiengine alrcraft each in-

Bee

strument shall have two separate sources.

of energy, either one of which shali be
capable of carrying the required load.
Engine-driven pumps, when used, shall
be on separate engines. The installation
shall be such that failure of one source
of energy or breakage of one llne will not
interfere with proper functioning of the
instruments by means of the other source.

SAFETY "QUIPMENT INSTALLATION

§ 42.565 Safety belts. Airplanes man-
ufactured on or afte; January 1, 1951,
shall be equipped with safety belis ap-
proved in accordance with §4a.3l. In
no case shall the rated strength of the
safety belt be less than that correspond-
ing with the ultimate load factors speci-
fled in § 44.193, taking due account of
the dimensional characteristics of the
safety belt installation for the specific
seat or berth arrangement. Safely belts
shall be attached so that no part of the
anchorage will {ail at a load lower than
that corresponding with the ultimate
load factors specified in § 4a.193.

{Sec. 205 (a), 52 Stat. 964; 40 U. 8. C. 426 (a).
Interpret or apply secs. 601, 803, 32 Stat. 1007,
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1008; 43 U. 8. Q. 551, 558}
tAmdt. 4a-4, 15 F. R. 29]

§ 42 566 Fire extinguishers. The port-
able fire extinguisher specifled in § 4a.532
(i shall be so installed as Lo be accessible
to the passengers, The two portable fire
extinguishers specified in § 4a.548 shall
be so0 installed that one is readily avail-
able to the crew and the other is near
the main external cabin door where it
shall be readily available to passengers
and ground personnel,

§ 4a.667 Safeiy bell signal. When a
signal or sign is used to indicate to pas-
sengers the times that seat helts should
be fastened, such signal or sign shall be
Iocated in a conspicuous piace and so
arranged that it can be operated from
the seat of either pilot,

[Amadt. 129, 7 F. ®. 4601}

§4a.568 Landing flares. Landing
flares shall be releasable from the pilot
compartment. Structural  provision
shall be made for the recoil loads.

§ 42.560 De-icers. Positive means
shall be provided for the deflation of sll
wing hoots,

ELECTRICAL BQUIPMENT INSTALLATION

$ 4a.570 Genergal. Flectrioal eguip-~
ment shell be installed in accordance
with acdepied practice and suitably pro-

tected from fuel, oil, water, and other
detrimental substances. Adequate clear-
ance shall be provided between wiring
and fuel and oll tanks, fuel and oil lines,
carburetorssgghaust piping, ahd moving
parts.

[Amds. 48, 4 F, R. 1836}

§ 48.571 Batlery. Batteries shall be
easily accessible and adequately isolated
from fuel, oil, and ignition systems. Ad-
jacent parts of the airtraft structure
shall be protected with a suitable acid-
proof paint if the battery contains acid
or other corrosive substance and is not
completely enclosed. If the hattery is
completely enclosed, suitable ventilation
shall be provided. All batteries shall he
s0 Installed that spilled liguid will be
suitably dralned or absorbed without
coming in contact with the airplane
structure,

§ 48.572 Fuses. Fuses shcll be so lo-
cated that they can readily be replaced
in flight. They shall break the current
in & generating system at a suffictently
small current fiow adequately to protect
the lights, radio equipment, and other
parts of the circuit.

§48.573 Generator. When a gen-

‘erator is specified it shall have sufficlent

capsacity to carry the entire running Ioad.
Such generator shall he engine-driven
*uniess an approved equivalent system s
provided. Auxillary power units will be
approved in Neu of batteries and engine-
driven generators, provided that they are
at least two in npumber &nd that the
supply system is capable of carrying the
entire running load with any one unit out
of action.

§ 43.574 Running load. ‘The running
load shall be defined as the electric con-
sumption of all lights, radio equipment,
and other electrical devices, except those
which are designed only for occasional

Intermittent use. - Examples of devices
regarded as intermittent are radio broad-
casting equipment, landing lights, and
electrically operated landing gears and
wing flaps. Radio range signal receivers
and all other lights are considered a part
of the constant load.

§ 42.575 Anchor lights. The anchor
light specified for seaplanes and am-

.phibians shall be so mounted and in-.

stalled that, when the airplane is
moored or drifting on the water, if will
show a white light visible for at least
2 miles at night under clear atmos-
pheric conditions.

[Amadt, 48, 4 F. R. 1836]

§ 4a.576 Landing Ughts. Electric

~landing lights shall be so installed on

multiengine aircraft that at least one
shall be not less than 10 feet to the
right or left of the first pilot’s seat and
beyond the swept disk of the outermost
propeller, On single-engine aircraft
such lights shall be so installed that no
visible portion of the swept disk of the
propeller, if of the tractor type, is llu-
minated thereby. Individual switches
for each light shall be provided in the
pllot compartment.

[Amat, 5, 4 F. R. 1171)

§ 4a.5"7 Instrument Hghts. JInstru-
ment lights shall e so instailed as to

provide sufficient illumination to make
all fllght instruments easily readable and
shall be equipped with rheossat control
for dimming unless it can be shown that
a nondimming light is satisfactory.

§ 4a.578  Position lghts, Position
lights shal] be installed so that, with the
airplane in normal flying position, the
forward red position light is displayed on
the leit side and the forward green posi-
tion light on the right side, each show-
ing unbroken light between two vertical
planes whose dihedral angle is 110 de-
grees when mesasured to the left and
right, respectively, of the airplane from
dead ahead. Such. forward position
lights shall be spaced lateraliy as far
apart as practicable. One rear position
lght shall be installed on the airplane
at the rear and as far aft as possible and
shall show g light visible aft throughout
a dihedral angle of 140 degrees bisected
by & vertical plang through the longi-
tudinal 2xis of the airplane, Such light
shall -emit (a) in the case of & hon-air
carrier airplane, either a continuous
white light as specifled in § 16.20 (b) (5}
of this subchapter, or alternate red and
white flashes as specified in § 15.20 (b)
(8) of this subchapter, and (b} in the
case of an air carrier airplane, alternate
red and white flashes as specified in
£1520 (b) (6) of this subchapier. In
lieu of such a single flashing rear posi-
tlon light, an airplane may carry two
resr position lights, one red and one
white, spaced as closely as possible to
each other and in combination emitiing
the red and white flashes specified in
§ 15.20 (h) (6) of this subchapter,
[Amdt, 0410, 7 F. R. 1708 as amended by
Amdt. 04-1, 9 F, R, 2772, Amdt, 42, 9 F. R,
11462}

§ 42,579 Master switch. Electrical in-
stallations shall incorporate a maaster
switch easily mccessible to a member of
the crew.
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MISCELLANECUS EQUIPMENT INSTALLATION

§4a.580 Seats. Seats or chairs, even
though adjustable, in open or closed air-

planes, shall be securely fastened in place.

whether or not the safety belt load is
transmitted through the seat.

§ 4a.581 Accessories. Engine-driven
accessories on. multiengine aircraft shall
be distributed among twe or more
engines.

SUBPART G—POWER-PLANT INSTALLATION
ENGINES

Source: §§ 4a.501 to 4a.661 contalned In
Civil Atr Regulations May 31, 1938, as
amended by Amendment 75, 5 F. R. 3948,
except as noted following sectlons affected.

§ 42,581 Engines, Engines shall be of
a type and design which has been type
certificated, or found eligible for use in
certificated aircraft, in accordance with
the requirements of Part 13 of this sub-
chapter or shall have been approved as
airworthy in accordance with previous
regulations,

[Amdt, 118, 8 F. R. 2870}

PROPELLERS

§ 42 597 Propellers, Propellers shall
be of a type and design which bas been
certificated as alrworthy in accordance
with the requirements of Part 14 of this
subchapter or shall have been approved
as airworthy in accordance with previous
regulations, except that wood propellers
of a conventional type for use In light
airplanes meed not be certificated. In
certain cases maximum engine bore Ilim-
itations are also assigned to propellers.
Propellers may be used on any engine
provided that the certified power ratings,
speed ratings, and bore of the engine are

not in eXcess of the limitations of the

propeller as certificated, and further pro-
vided that the vibration characteristics
of the combination are satisfactory to the
Administrator,

[CAR, May 31, 1938, as amended by Amdt.
042, 8 F. R. 13900]

§ 4a.598 Controllable pitch. The con-
trol mechanism shall be designed and
equipped with a positive stop which shall
limit the minimum pitch so that the
take-off crankshaft speed for which the
aireraft is certificated is not exceeded
during take~off with take-off power un-
less it is necessary to so locate the stop
that a higher crankshaft speed may be
used in an emergency. The means pro-
vided for conirolling the pitch shall be so
arranged 8s to minimize the attention
required from a pilot to prevent the en-
gines from eXceeding their crankshaft
speed limitations under any flisht con-
dition.

§48.599 Propeller clearance.. Pro-
pellers shall have a minimum ground
clearance of 9 inches when the airplane
is in a horizontal position with the land-
ing gear deflected as it would be under
the maximum authorized weight of the
airplane. Propellers on seaplanes shall
clear the water by at least 18 inches when
the seaplane is at rest under the maxi-
mum guthorized load condition. A clear-
.ance of at least 1 inch shall ke provided
between the tips of the propellers and any
part of the structure

4A—AIRPLANE AIRWORTHINESS

PUEL SYSTEMS

§ 48.605 Capacity and feed. The fuel
capacity shall be at least 0.15 gallons per
maximum {(except take-off) horsepower
for which the airplane is certificated.
Air-pressure fuel systems shall not be
used. Only straight gravity feed or
mechanical pumping of fuel is permitted.
The system shall be so arranged that the
entire fuel supply may be ntilized in the
steepest climb and at the best gliding
angle and so that the feed ports will not
be uncovered during normal maneuvers
involving moderate roliing or side slip-
ping. THe system shall also feed fuel
promptly after one tank has run dry and
another tank is turned on, If a mechan-
ical pump is used, an emergency hand
pump of equal capacity shall be installed
and available for inynediate use in case
of a pump failure during take-off. Hand
pumps of suitable capaecity may also be
used for pumping fuel from an guxiliary
tank to a main fuel tank.

§ 40.608 Tank installation. No fuel
tank shall be placed closer fo0 an engine
than the remote side of a fire wall. At

least one-half inch clear air space shall’
be allowed between the tank and the fire
wall, Spaces adjacent to the surfaces of
the tanl: shall be ventilated so that fumes
cannot accumulate or reach the créw or
passengers in case of leakage. If two or
more tanks have their outlets intercon-
nected they shall be considered as one
tank and the kir space in the tanks shall
also be interconnected to prevent differ-
ences in pressure at the air vents of each
tank of sufficient magnitude to cause
fuel flow befween tanks, Mechanical
pump systems shaill not feed from more
thanh one tank at a time except by special
ruling from the Administrator.

§4a.607 Tank consiruction, Each
fuel tank shall be provided with either o
sump and drain located at the poimt
which is lowest when the girplane is in a
normal position on the ground or outlets
at the bottom of the tank provided with

. largé mesh finger strainers. If a sump is

provided, the main fuel supply shall not
be drawn from the botiom of this sump.
If no sump is provided, the system drain
shaill be controllable from the pilot
compartment .and shall act as s tank
8rain. Each tank shall be suitably
vented from the top portion of the air
space. Such air venis shall be so ar-
ranged as to minimize the possibility of
stoppage by dirt or ice formation. When
large fuel tanks are used, the size of the
vent tubes should be proportioned so as
to permit rapid changes In internal air
pressure to occur and thereby prevent
collapse of the tanks in a steep glide or
dive. Tanks of 10 gallons'or more ca-
pacity shall be provided with internal
baffles, unless suitable external support is
provided to resist surging.

§4a.608 Tank strength. Fuel tapks
shall be capable of withstanding an In-
ternal test pressure of 3% pounds per
square inch without failure or leakage.
Fuel tanks of large capacity which have
& maximum fuel depih greater than 2
feet shall be investigated for the pressure
developed during®ihe maximum limit ac-
celeration with full tanks. ‘Tanks shall
be s0 desltned, and the rivets or welds
s0 located, as to resist vibration failures
or lesksge.

19

§ 45.608 Geauge. A satisfactory gauge
shall be 50 installed on all airplanes &s to
readily indicate to a pilot or flight me-
chanic the quantity of fuel in each tank
while in flight. When two or more tanks
are closely interconnected and vented,
and it is impossibie to feed from each one
separately, only one fuel-level gauge
need be installed. If a glass gauge is
used, it shall be suitably protected against
breakage.

§ 4a.610 Lines and fittings. All fuel
lines and fittings shall be of sufficient
slze so that under the pressure of normal
operafion the Aow is not less than double
the normal flow required for take-off en-
gine power. A fest for proof of compli-
ance with this requirement .shall be
made. Ail fuel lines shall be so sup-
ported as to prevent eXcessive vibration
and should be located so no structural
loads can be applied. Bends of small
radius and vertical humps in the lines
shall be avolded, Copper fuel lines which
have.been bent shall*be annealed before

installation. Partsof the fuel system at-
tached to the engine and to the primary
structure of the airplane shall be flexibly
connected thereto. Flexible hose con-
nections and fuel lines shall have metal
liners or the equivaient. Fittings shall
be of a type satisfactory to the Admin-
istrator.

§4a6l1 Strainers. OCne or more
strainers of adequate size and design, in-
corporating a suitable sediment trap and
drain, shall be provided in the fuel line
between the tank and the carburetor and
shall be jristalled in an accessible posi-
tion. The screen shall be easily remov-
able for cleaning,

§ 4a0.612 Valves. One or more posi-
tive anfl quick-acting valves that will
shut off all fuel to each engine shall he
within easy reach of the first pilot and
the second pilot or of the Bight mechanic.
In the case of airplanes employing more
than one source of fuel supply, suitable
provision shall be made for independent
feeding from each source.

§ 48613 Dump valves. When fuel
tanks are equipped with dump valves, the
operating mechanism for such valves
shall be within convenient reach of the
fAirst pilot and the second pilot or of the
fight mechanic, Dump valves shall be
50 Installed as to provide for safe and
rapid discharge of fuel

§4a.614 Drains, One or more acces~
sible drains shall be provided at the low-
est point on the fuel systems to com-
pletely drain all parts of each system
when the airpiane is in its normal posi-.
tion on level ground. Such drains shall
discharge clear of all parts of the air-
plane and shall he equipped with suif-
able safety locks to prevent accidental
opening,

MISCELLANEOUS FURL SYSYEM
REQUIREMENTS

§4a.615 Filler openings. Al filler
openings in the fue! system shall be
plainly marked with the capacity and
the word “fuel™. Provision shall be made
to prevent any overflow from entering
the wing or fuselage.

§ 12,818 Prevention of ice formatbion.
An adequate means shall be provided for



20

preventing the formation of ice in the
engine carburetors (see also § 4a.550 (1),

[Amdt. 5, 4 ¥. R. 1171}
LUBRICATION SYSTEMS .

§42.621 General. Each engine shall
have an Independent oil supply. The oil
capacity of the system shall be at least
1 gallon for every 25 gallons of fuel but
shall not be less than 1 gallon for each
75 maximum {except takesoff) rated
horsepower of the engine or engines. A
special ruling concerning the capacity
will be made by the Administrator when
oil may be -transferred between engines
In flight or when a suitable reserve is
provided. The suitability of the lubri-
cation system shall be demonstrated in
flight tests in which engine temperature
measurements are. obtained. The sys-
tem shall provide the engine with an
ample quantity of oil at a temperature
s}xitable for satisfactory engine opera-

On.

[Amdt, V4-1, 7 . R, 7933]

$42.622 Tank installation. Ol tanks
shall be suitably vented and shall be pro-
vided with an expansion space which
cannot be inadvertently filled with oil.
Such expansion space shall be at least
10 percent of the total tank volume,
except that it shall in no case be less than
one-half gallon.

§ 42.623 Tank sirength. Oll tanks
shali be capable of withstanding an in-
.ternal test pressure of 5 pounds per
square inch without fallure or leakage.
Tanks shall be so designed and the rivets
.or welds so located as to resist vibration
failures and leakage.

. §42.624 Gauge. A suliable means
shall be provided to detesmine the
amount of oil in the system during the
filling operation.

§4a.625 Piping. Oil plping shall have
an inside diameter not less than the
inside diameter of the engine inlet or
outlet ahd shall have no splices hetween
connections, Connections in the oil sys-
tem shall be of g type satisfactory to the
Administrator,

§ 42626 Drains. One or more acces-

sible drains shall he provided at the low-
est point on the lubricating systems to
draln completely all parts of each system
when the airplane is in its normal posi-
:tion on level ground. Such drains shall
discharge clear of all parts of the alr-
piane and shall be equipped with suit-
.able safety locks to prevent accidental
opening, o .

§ 42627 Oil temperature. A suitable
means shall be provided for measuring
the oil temperature at the engine inlet.

$ 42628 Filler openings. All filler
openings in the oil system shall be plainly

marked with the capacity and the word.

tlou-!.
QCooLng SYSTEMS

§ 42633 General. The coollng sys-
tem shall be of sufficient capacity to
maintain engine temperatures within
safe operating limits under all conditions
of flight duting a period at least equal to
that established by the fuel capacity of
the aircraft, assuming normal engine
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power and speeds. Compliance with this
requirement -shall be demonstrated in
flight tests in which engine temperature
measurements are obtained under ecriti-
cal flieht conditions including fiight with
one or more engines inoperative.

§ 4a.634 Radiafors. Radiators shall
be so mounted as to reduce vibration
and eliminate strains calsing distortion.

§ 4a.635 Piping. Piping and connec-
tions shail conform to accepted stand-
ards and shall not transmit vibration to
the radiator or the structure of the
aircraft.

§ 42.638 Drains. One or more agces-
sible drains shall be provided at the low-
est points on the cooling system to drain
compietely all parts of such system when
the airplane {s in its normal position on

level ground. Such drains shall dis-

charge clear of all parts of the airplane

and shall be equipped with suitable
safety locks to prevent accidental
opening.

§4a.637 Filler openings. Al flller
openings in the cooling system shall be
plainly marked with the capacity of the
system and the name of the. proper
cooling Hquid.

PowER-PLANT INSTRUMENTS, CONTROLS,
AND ACCESSORIES

§ 4a.642 Instruments, The engine in-
struments required are specified in
Subpart F. The instaltation require-
ments for navigational instruments in
§ 4a2.563 shall apply to tachometers and
manifold pressure gauges. All other in-
struments shall be visible in flight to the
pilot and copilot or to the flight me-
chgnic, If the manifold pressure gauges
and tachometers are not visible to the
flight mechanic, he shall be provided with
a duplicate set of these instruments.

§4a.643 Conirols. All power-plant
controls, including those of the fuel sys-
tem, shall be plainly marked to show their
function and methcd of operation.
fuel capecity and .theidentity of each
tank shall be inscribed on "or adjacent
to the fuel tank selector valve controls
in the pilot compartment,

{Amdt. 4a-3,14:F. R. 6760]

§ 4a.644 Throtile controls, Throttle
controls shall be easily accessible to bath
pilots and shall be so arranged as to
afford a positive and immediately re-
sponsive means of controlling all engines
separately or simultaneously. Flexible
throttle control systems shall be of a
certificated type. A forward movement
shall open the throttle,

§ 4a.645 Ignifion switches. Ignition
switches shall be easily accessible to
both pilots. A positive means for quickly
shutting off all ignitlon of multiengine
aircraft, by grouping of switches or
otherwise, shall be provided.

348,646 Propeller pitch controls.
Separate pitch controls shall be provided
for ehch propeller.

§ 48,647 Accessories (air carrier
planes). (See § 4a.581.)

MARIFOLDING, COWLING, AND FIRE WaLL

§$4a.651 General. All manifolds,
cowling, and fite walls shall he so de-
signed and installed as to reduce to o

The'

“fuel tanks,

minimum the possibility of fire either
during flight or following an accident and
shall therefore comply with accepted
practice in all details of installation not
specifled in this part.

§ 4a.652 Manifolds. Exhaust mani-
folds shall be constructed of suitable

-materials, shall provide for eXpansion,

and shall be arranged and coocled so that
local hot points do not form. Gases shall
be discharged clear of the cowling, air-
plane structure, and fuel system parts of
drains, They shall not blow back on the
carburetor air intake or the pilot or pas-
sengers, nor cause a glare ahead of the
pilot at night. No exhaust manilfolding
shall be located immediately adjacent to
or under the carburetor or fuel system
parts liable to leakage,

§ 12663 Air inlakes. Carbureior air
intakes shall be suitably drained and
shall open completely cutside the cowling,
unless the emergence of back-fire flames
1s positively prevented. The drain shall

not discharge fuel in the path of possible
exhaust flames.

§4a.654 Engine cowling. All cowling
around the power plant and on the engine
side of the fire wall shall be made of
metal and shall be so arranged that any
acculnulations of dirt, waste, or fuel may
be observed without complete removal of
the cowling. It shall fit tightly to the
fire wall, but openings may be provided if
the airplane surface within 15 inches
thereof is protected with metal or other
suitable fireproofing material. The cowl~
ing shall be completely and suitably
drained in all attitudes of flight and on
the ground, with separate drains provided
for the parts of the fuel system liable
to leakage. All such drains shall be so
located as to prevent fuel or oil from
dripping onto the exhaust manifeld or
any parts of the aircraft and from per-
meating any material of a cellular nature.

§4a.655 Fire wall. (a) A fire wall
shali be provided unless the engine is
mounted in an isolated nacelle with no
Such fire bulkhead shall be
constructed in either of the following
approved manners;

(1) A single sheet of terneplate not less
than 0.028 inch thick.

(2) A single shee’ of stainless steel not
less than 0.015 inch thick.

(3) Two sheets of aluminum or alumi-
num alloy not less than 0.02"/ thick fas-
tened together and having betaween them
an asbestos paper or asbestos fabric sheet
at least ¥4 ineh thick. )

{b} The fire wall shail completely iso-
late the engine compartment and shall
have all necessary openings fitted with
close-filting grommets or bushings. Ad-
Jacent infltammable structural members
shall be protected by asbhestos or an
equivalent insulating material, and pro-
vision shall be made for preventing fuel
and oil from permeating it.

§ 42,666 Heating systems. Reating
systems involving the passage of cabin alr
over or in close proximity to engine ex-
haust manifolds shall not be used, unless
adequate precautions are incorporated in
the design tc prevent the introduction of
carbon monoxide into the cabin or pilot
compartment, They shall be con-

“structed of suitable materials' be ade-'



guately cooled, and be susceptible to
ready disassembly for inspection,

MISCELLANEOUS POWER-PLANT
REQUIREMENTS

§4a. 681 Materials. Fuel, oil, and
cooling systems shall be made of ma-
terials which, ineluding their normal or
inherent impurities, will not react
chemically with any {uelg, 018, or liquids
that are likely to be placed in them.

SuBPsRT H—PERFORMANCE

SourcE: £§ 2a.671 to 4a.760-T contained in

Civil Air Regulations, May 31, 1938, as

amended by Amdt. 75, b I, R. 3940, except as
noted following sections affected.

§ 40871 Performance requiremonts.
All airplanes shall comply with the per-
formance requirements set forth in
§§ 4a.680 and 4a.682. All alrplanes ex-
cent those certificated in the transport
category shall comply with §§ 4a.672
through 44.679, inclusive, Compliance
with such performance requirements
shall be shown in standard atmesphere,
at all weights up to and inciuding the
standard weight (§ 42.37 (d)) and under
all Ioading conditions within the center
of gravity range certified (§ 43.725) ; Pro-
vided, That demonstration of compliance
with landing-speed requirements, and
with those relating to take-off time and
distance, may be lmited to an inter-
mediate range of center of gravity pesi-
tions if it can be shown that it is possible
for the airplane to continue flight with
one enging inoperative, and that pas-
sengers or other load can be easily and
rapidly shifted while in flieht to permit
the realization, at the pilot’s discretion,
of a center of gravity position within the
range covered by this demonstration.
There shall be no flight or handling char-
acteristics which, in the opinion of the
Administrator, render the airplane un-
airworthy.

‘[Amdt. 04-12, 7 F. R. 1730 as amended by
Amdt. 04-2, 8 F. B. 13590

§ 42.672 Landing speeds. The land-
Ing speed with power off, in standard
calm air at sea level, shall not exceed a
value determined as follows:

(&) Airplanes certificated for passen-
ger carrying:

(1} 65 miles per hour for airpianes of
20,000 pounds standard weight or less,
© (2) 70 miles per hour for alrplanes of
30,000 pounds standard weight or more,
and a linear variation with standard
weight shall apply for airplanes between
20,000 and 30,000 pounds.,

{b) Airplanes which are certificated
for the carriage of goods only:

The abhove landing sneed values may
be increased 5 miles per hour.

§ 4a.673 Take-off. Take-off at sea
level:

(a) Within 1,000 feet for land planes;

(b} Within 60 seconds in calm air for
seaplanes,

{Amdt. 56, 5 F. R. 3100]

§ 43.674 Climb. The average rate of
climb for the first minute after the air-
plane leaves the take-off surface in ac-
cordance with § 42.673, and the rate of
steady climb af sea level with not more
than maximum-except-take-off power,
shall not, be less in feet per minute than:

(a) Land planes. RBight times the
measured power-off stalling speed Iin
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miles per hour with the flaps and land-
ing gear retracted, or 300 feet per min-
ute, whichever is greater;

(b) Sea planes. 8iX times the meas-
ured power-off stalling speed in miles
per hour with the flaps retracted, or 250
feet per minute, whichever is greater.

[Amd¢t. 56, 5 F, R. 2100}

§ 42.675 Controllability and moueu-
wvernbifiiy. All airplanes shall bhe con-
trollable and maneuverable under all
power conditions and at ail flying speeds
between minimum flying speed and the
maximum certified speed.  All airplanes
shall have contlrol adequate for an aver-
age landing at minlmum landing speed
withh power off,

§4a.576 Controllability af the stall.
With power off and with 75 percent
maximum-except-laoke-oif power, with
flaps and landing gear in any position,
the airplane shall have sufficient direc-
tional and lateral control so that when
the airplane is stalled, the downward
pitching motion following the stall shall
occur prior to any uncontroliable roll or
vaw, Any such pitehing motion shall nnot
be excessive and recovery to normal flight
shall pe possible by normal use of the
controls after the pitching motion is un-
mistakably developed, without eXcessive
loss of altitude.

fAmdt. 04-14, T F, R, 5037]

§ 42 677 Ralance, Asusedinthereg-
ulations in this part the term “balanced”
refers to steady flight in calm air without
exertion of control force by the pilot or
automatic pilot. Lateral and directional
balance is required at cruising speed
which for this purpose shiall be taken as
90 percent of the high speed in level
flight. Longitudinal balance is required
under the following flight conditions:

{a) Power on. In level flight, at all
speeds between cruising speed and a
speed 20 percent in eXcess of stalling
speed. In 5 eclimb, at maximum (except
take-off) horsepower and a speed 20 per-
cent in eXcess of stalling speed.

(b) Power off. In a glide, at a speed
not in excess of 140 percent of the maxi-
mum permissible landing speed or the
placard speed with flaps extended, which-
ever is lower, under the forward center
of gravity position approved with maxi-
1num authorized load and undet the most
forward center of gravity position ap-
proved, regardless of weight,

§ 43,678 Stability. Under all power
conditions all airplanes shall be longi-
tudinally, laterally, and directionally
stable. An airplane will be considered to
be longitudinally stable if, in stahility
tests, the amplitude of the oscillations
decreases.

§ 42.679 Spinning. (Not applicable
to airplanes certificated in the transport
category). At any permissible combina-
tion of weight and center of gravity posi-
tion ehtainable with all or part of the
design useful Joad, there shall be no ex-
cessive reversal of control forees during
any possible spinning up to 6 turns, It
shall be possible promptly to recover at
any point in the spinning described above
by using the controls in a normal manner
for that purpose and without exceeding
either the limiting air speed or the limit
design normal acceleration for the air-
plane, It=shallHot be possible {0 obtain
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uncontrellable spins by means of any
possible use of the contfrols: Provided,
That compliance with the foregoing re-
quirements with respect to spinning shall
not he required for those airplanes:

{a) Permanently placarded “inten-
tional spinning prohibited™; or

(hy Demonstrated te the satisfaction
of the Administrator fo be charagteristi-
cally incapable of spinning.

[Amdt. 04-14, 7 F. R. 5037]

§4a.680 Fluiler and vibration,
Wings, tail sur{aces, control surfaces, and
primary structural parts shall be free
from flutter or objectionable vibration in
all normal attitudes or conditions of
flight between the minimum fiying speed
and the maximum indicated air speed
attained in official flight tests (see
§ 4a,708).

§ 42.681-T Fluiter and vibration. All
parts of transporf category airplanes
shall be free from flutter or excessive
vibration under all speed and power con-
ditions appropriate to the operation of
the airplane during take-off, climp, level
flight, and landing, and during glide at
speeds up to the maximum indicated air
speed attained during official Right tests
(see § 4a.708). There shall be no appre-
ciable buffeting for any flap position at
any speed in eXcess of 10 miles per hour
above stalling speed for such position nor
shall buffeting at lower speeds be 50 vio=-
lent as to interfere with the pilot’s con-
trol of the airplane or cause discomfort
to its occupants.

[Amdt. 40-7, T F. R. 984]

§ 42.682 Ground and water charac-
teristics. Landplanes shall be maneuv-
erable on the ground and shall be iree
from dangerols ground looping tenden-
cies and objectionable taxying character-
istics. The seaworthiness and handling
characteristics of seaplanes and amphib-
ians shall be demonstrated by tests
deemed appropriate by the Admin-
istrator.

CRoss REFERENCE: For water stability re-
quirements, see § 4a.491.

MODIFIED PERFURMANCE REQUIREMERTS

§ 4a.687 Modified vperformance re-
gquircments for multiengine airplanes not
certificated in the transport catedory.
The weight of any multiengine airplane
manufactured pursuant to a type certifi-
cate issued prior to January 1, 1941, may
be increased beyond the wvalues corre-
sponding to the landing speed specified
in § 4a.672 and take-off reguirements of
§ 4a.673, subject to the following condi-
tions:

(a} The increased weight shall be
known as the provisional weight
(§42.37 (e)}, The standard weight
(§ 42.37 {d») shall be the maximum per-
missibie welght for landing. The pro-
visional weight shall be the maXimum
permissible weight for take-off.

(b)Y Compiliance with all the airworth-
iness requirements eXcept landing speed
and take-off is required at the provisional
weight, except that the provisional
weight may exceed the desigh weight on
which the structural loads for the land-
ing conditions are based by an amount
not greater than 15 percent: Provided,
That the airplane is shown to be capable
of safely withstanding the ground or
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water shock loads incident to taking off
at the provisional weight,

(¢c) The airplane shall be provided
with suitable means for the rapid and
safe discharge of a quanfity of fuel suf-
ficient. to reduce its weight from {ihe
provisional weight to the standard
weight. .

(@) In no case shall the provisional
weight exceed a value corresponding to
a landing speed of 5 miles per hour in
excess of that specified in §4a.692, a
take-off distance of 1,500 feet in the case
of iandplanes, or a take-off time of 60
seconds in the case of seaplanes; nor
shall any provisional weight authorized
in respect to any type of airplane after
January 1, 1945, exceed the value cor-
responding to a rate of climb of at Jeast
'180 feet per minute at an altitude of 5,000
feet with the critical engine inoperative,
its propelier windmilling with the pro-
peller control in a position which would
atlow the engine {(if operating ncrmally
and within appreved limits) to develop
al least 50 percent of maximui-except-
take-off engine speed, all other engines
operating at the take-off power available
at sueh altitude, the landing gear re-
tracted, center of gravity in the most
unlavorable position pertitted. for take-
off, and the flaps in the take-off position.

[Amdt. 04-3, 10 F. R. 3793 ]

PERFORMANCE TESTS

§ 43,701 Generaf, Compliance with
_the performance requirements in §§ 4a.-
671 through 4a.692 shall be demonstrated
by means of suitable flight tests of the
type airplane. Computations may be
used to estimate the effects of minor
changes. Additional information con-
cerning the performance characteristics
of air carrier airplanes is specified in
§ 42.717. Such characteristics shail be
determined by direct flight testing, or by
methods combining basic flight tests and
calculations. All performance charac-
teristics shall be corrected to standard
atmospheric conditions and zero wind,
Methods of performance calculation and
corréction employed shali be subjeet to
the approval of the Administrator.

§ 4a.702 Flight test pilot, {(a) The
applicant shall provide a person hoiding
an appropriate commercial pilot certifi-
cate to make the flight tests, but a desig-
nated inspector of the Administrator may
pilot the airplane during such parts of
ihe fests as he may deem advisable.

(b) In the event that the applicant’s
test pilot is unable or unwilling to con-
duct any of the required flight tests, the
tests shall be discontinued until the ap-
plicant furnishes a competent pilot.

§ 4a.703 Parachutes. Parachutes shall
he worn by members of the crew during
the flight tests.

$ 42.704 Reports. The applicant shall
submit to the inspector of the Adminis-
trator a report covering all computations
and tests required in connection with
calibration of flight instruments and cor-
rection of tests results to standard at-
mospheric conditions. The inspector will
conduct any fligbt tests which appear to
him to be necessary in order fo check
the calibration and correction report or
to determine the airworthiness of the
airplane. '

CIVIL AIR REGULATIONS

§4a.705 Loading conditions. The
loading conditions used in performance
tests shall be such as to cover the range
of loads and center of gravity positions
for which the airplane is to be certifi-
cated.

§4a'706 Use of ballast. Ballast may
be used to cnable airplanes to comply
with the flighi requirements as to longi-
tudinal stahility, balance, and landing in
accordance with the following provi-
sions: .

(a) Ballast shall not be used for this
purpose in airplanes having a Bgross
weight of less than 5,000 pounds nor in
airplanes with a total seating capacity
of less than seven persons.

{I) The place or places for carrying
ballast shall he properly designed and
installed and plainly marked.

(¢) The loading schedule which wiil
accompany each certificate issued for an
airplane requiring special loading of this
type shall be conspicucusly posted in
either the pilot eompartment or in or
adjacent to the ballast compartments,
and strict compiiance therewith will be
required of the airplane operator.

[CAR, May 31, 1938, as amended by Amadt. 48,
5 F. R. 1836]

§ 4a.707 Fuel to be carried. When low
fuel adversely affects balance or stabil-
ity, the airplane shall be so tested as to
simulate the condition existing when
the amount of fuel on board does not
exceed 1 gallon for every 12 maximum
(except take-off) horsepower of the en-
gine or engines installed thereon. When
the engine is limited to a lower power,
the Iatter shall be used in computing low
fuel.

§4a.708 Mazximum air specd. The
flight tests shail include steady flight in
relatively smooth air at the design glid-
ing speed (V) for which compliance with
the structural loading requirements
(§§ 4a.72 through 42.99) has been proved,
except that they need not involve speeds
in excess of 1.33 Vi (§4a.40 (¢c}): Pro-
vided, That the operation limits are cor-
respondingly fixed (see § 4n.726). When
high-lift devices having nonautomatic
operation are employed, the tests shall
also include steady flight at the design
flap speed Vy (§ 4a.40 (i), except that
they need not involve speeds in excess of
2 Vs (see § 42.40 (e)). In cases where
the high-lift devices are automatically
operated, the tests shall cover the range
of speeds within which the devices are
operative.

§ 42.709 . One-engine-inoperative per~
formance. Multiengine airplanes shall
be flight -tested at such altitudes and
weights as are necessary, in the opinion
of the Administrator, to prepare accurate
data to show climbing performance with-
in the range of weight for which certifi-
cation is sought, with the critical engine
inoperative and each other engine oper-
ating at not more than maximum-cx-
cept-take-off power. Such daiz when
approved by the Administrafor shall be
kept in the airplane at all times during
flight in & place conveniently accessible
to the pilot.

[Amdt. 56, 5 F. R. 2101 as amended by Amdt,
75, 5 F. R. 3947]

§ 4a.T10 Air-speed indicator calibra-
tion., In accordance with § 44.559, the

air-speed indicator of the type airplane
shall be ealibrated in fiight. The method
of calibration used shall be subject to
the approval of the Administrator.

§4a.711 Check of fuel system. The
operation of the fuel system shall be
checked in flight to determine its effec-
tiveness under low fuel conditions and
after changihg from one supply tank to
another. (See § 4a.605.) For such tests
low fuel is defined as approximately 15
minutes supply in each tank tested, at
the maximum-except-take-off power
certified.

AIR CARRIER AIRCRAFT PERFORMANCE
CHARACTERISTICS

§ 48717 Performance characteristics
3f air carrier aircraft. No air carrier
shall operate aircraft in scheduled air
transportation unless data shall have
been submitted to and approved by the
Administrator, covering the determina-
tion of such performance characteristics,
in addition to those specified in §§ 4a.671-
42.711, as are, in the opinion of the Ad-
ministrator, necessary to detertine the
ability of such aircraft to safely perform
the type of operation which the air car-
rier proposes to cenduct. The methed
used for the determination of such ability
shail be subject to the approval of the
Administrator.

[Amdt. 26, 4 F. R. 3837 as amended by Amdt.
75, 5 . R. 3947]

OPERATION LIMITATIONS

§42.723 Weight, Non-air carrier
airplanes may be certificated at a maxi-
mum suthorized weight which is not suf-
ficient to permit carrying simultaneously
the full fuel and full pay load, provided
that such weight shall be sufficient to pro-
vide a gasoliné lpad of at least 0.15 gallon
per certified maximum (except take-off}
horsepower, with all seats occupied and
with sufficient oil for this amount of fuel

§ 42,7724 Provisional weight (air car-
rier airplanesy. (See §§ 4a.687-4a.692.)

§ 4a.725 Center of gravity limitations.
The maximum variation in the location
of the center of gravity for which the air-
plane is certificated to be airworthy shall
he established. Means shall be provided,
when necessary in the opinion of the Ad-
ministrator, by which the operator is
stitably informed of the permissible load-
ing conditions which result in a center
of gravity within the certified range.

§ 4a.726 Air-speed limitations. Maxl-
mum operation limitations will be incor-
porated in the aircraft certificate and will
specify the indicated air speeds which
shall not he exceeded in level and climb-
ing flight (§4a.40 ()}, in gliding and
diving flight, and with flaps extended.
The values in gliding flight and with Aaps
extended will be 10 percent Iess than the
corresponding maximum air speeds at-
tained in flight tests in accordance with
§ 43.108.

[Amdt. 5, 4 F. R. 1170}

§43.727 Power - plani Hmitations.
Maximum operational limitations will be
incorporated in the aircraft certificate -
and will specify power-plant ouiputs on
take-off (§ 48.187), in climbing fight,
and for all operations other than take-



off and climbing flizht (§4a.38 (b)),
The output, except for take-off, shall not
exceed that corresponding to the maxi-
mum {except take-off} rating of the en-
gine installed. For the above purposes
no specified output will be in excess of
that corresponding to the limits imposed
by either the pertinent engine or pro-
peller certification (see §§4a.25 and
45.26),

|amdt, 5. 4 F. R. 1170]

TRANSPORT CATEGORY AIRPLANE PERFORM-
ANCE REQUIREMENTS

§ 43.137-T Performance requirements
for transport category uirplanes. The
following requirements shall apply in
place of §§ 4a.672—4a.679.

[Amdt. 04-8, 7 F'. R. 985, as amended by Amdt.
(42, 8 F. R. 13999}

§43.738-T Minimum requirements
for certification., {(a) An airplane may
be certificated under the provisions of
§ 4a.737-T upon there having beet: estab-
lished, in accordance with the terms ot
that section:

(I) A maximum take-off weight at sea
level;

(2} A maximum landing weight at sea
level;

(3) A maximum cne-engine-inopera-
tive operating altitude (as defined in
§ 4a2-741-T), which shall be =at least
5,000 feet at a weight equal to the maxi-
mum sea level take-off weight;

(4) Take-off characteristics at maxi-
mum sea level take-off weight, and land-
ing characteristics at maximum sea level
landing weight, in accordance with the
provisions of §3 4a.747-T and 4a.750-T,
and

(3 Compliance with the requirements
of all other applicable parts of the regu-
lations of this part.

(1) If a certificate is issued under these
conditions, it may he amended from time
to time to include landing and take-off
weights over an increased range of alti-
tudes and other pertinent performance
data, inclading additional landing and
take-off characteristics cobtained in
accordance with the provisions of
§§ 4a.747-T and 4a.750-T.

fAmdt. 048, 7 F. R. 985]
DEFINITIONS

§4a.739-T Sialling speeds. In
§§ 4a.737-T through 4a.760-T:

“ta) Ve, denotes the true indicated
stalling speed of the airplane in miles
per hour with engines idling, throttles
closed, propellers in low pitch, landing
gear extended, flaps in the “landing posi-
tion”, as defined in § 42.740-T, cowl
flaps closed, center of gravity in the
most unfavorable position within the
allowable landing range, and the weight
of the airplane egnal to the welght in
connection with which Vs, is heing used
&s a [actor fo determine a required per-
formance.

thy Vs, denotes the true indicated
stalling speed in miles per hour with
engines idling, thirottles closed, propellers
in low pitch, and with the airplane in
ail other respects (flaps, landing gear,
ete.) in the condition existing in the
particular test in connection with which
Vs, is being used.

[Amdt, 048, 7 P. R. 985]
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$4a.740-T Flap positions. The flap
positions denoted respectively as ihe
landing position, approach position, and
take-off pesition are those provided for
in § 42.464-T, and may be made vatiable
with weight and altitude in accordance
with that section.
[Amdt. 04-8, 7 F. R. 08D

§ 4a.741-T Mazrimum onc-engine-in-
operative operating altilyde. Maximum
one-engine-inoperative operating alti-
tude {to be determined in complying with
§ 4a.709r shall be the altitude in stand-
ard air at which the steady rate of climb
in feet per minute is 0.02 Vs} with the
critical engine inoperative, its propeller
stopped, all other engines cperating at
the maximum-except-take-off power
available at such altitude, the landing
gear retracted, and the flaps in the maost
favorable position.
{Amdt. 04-8, 7 F, R. 985}

WEIGHTS

§ 44742 T Weighis. The maximum
take-off weight and maximum landing
weight shall be established by the appli-
cant and may be made variable with alii-
tude. The maximum take-off weight for
any altitude shall not exceed the maxi-
mumn design weight used in the struc-
tural loading conditions for flight loads
(5§ 4a.72-42.99), and shall not exceed
the design weight used in the structural
loading conditions for ground or water
Joads (§§ 4a.147-4a.156 and §§ 4a.161-
43,177, respectiveiy} by a ratio of more
than 1.15. The maximum landing weight
for any altitude shall not excced the
design weight used in the structural load-
ing conditions for ground or water loads.

|Amdt. 04-8, 7T F. R. 985]

§ 42.743-T Fuel dumping prcvisions.
(a) If the maximum take-off weight for
any altitude exceeds the maximum
landing weight for the same altitude,
adequate provision shall be made, in ac-
cordance with Subpart G, for the rapid
and safe dumping during Aight of a
quantity of fuel sufficient to reduce the
weight of the airplane from such maxi-
mum take-off weight to such maximum
landing weight. Compliance with this
section shall be shown by dumping suit-
able colored fluids and fuel in flight tests
in the following conditions:

(1) Level flight at a speed of 2.0 V,,,

(2) Climb at a speed of 1.4 V,, with 75

percent of maximum-except-take-off
power,

(3) Gilide with power off at a speed of
14 V.

{b) In conditions (a) (1) and (2}, the
time required to dump the necessary
amount of fuel shall not ‘exceed 10 min-
utes. During such tests, the dumped
fluid shall not come in contact with any
portion of the aircraft or adversely af-
fect its conirol, nor shall any fumes
from such fluid enter any portion of the
gircraft.

[Amdt. 04-8, 7 F. R. 985)

PERFORMANCE REQUIREMENTS AND
DEFERMINATIONS

§ 43 744-T Regquired performance and
performance determinations, Performe-
ance data shall be corrected to standa#d
atmosphere and still air where such cor-
rections are applicable. Performance
data may be determined by calcwlation
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from basic flight tests if the resuits of
such calculation are substantially equal
in accuracy to the resuits of direct tests.

[Amdt. 04-8, T F. R. 985]

§42.745-T  Stalling speed reguire-
ments. (a) Vs, at maximum landing
weight shall not exceed 80 miles per hour,

ih) Vs at maximum landing weight,
flaps in the approach position, landing
gear extended, and center of gravity in
the most unfavorable position permitted
for landing, shall not exceed 85 miles
per hour.

jAmdt. 04-8, 7T F. R. B35]

§ 42.746-T Climb requirements. In
the climb tests required by this section,
the engine cow! flaps, or other means of
controlling the engine cooling air supply,
shall be in a position which will provide
adequate cooling with maximum-except-
take-gff power at best climbing speed
under standard atmospheric conditions.

(a) Fiops in landing position. The
steady rate of climb in feet per minute,
at any altitude within the range for
which landing weight is to be specified
in the certificate, with the weight egual
to maximum landing weight for that al-
titude, all engines operating at the take-
off power available at such altitude, Jand-
ing gear extended, center of gravity in
the most unfavorable position permitted
for landing. and flaps in the landing po-
sition, shall be at least 0.07 V; 2

(b) Flaps in approach position. The
steady rate of climb in feet per minute,
at any altitude within the range for
which landing weight is to be specified
in the certifi- .te, with the weight equal
to maximum landing weight for that
altitude, the critical engine inoperative,
its propelier stopped, all other engines
operating at the take-off power availa-
ble at guch altitude, the landing gear
retracted, center of gravity in the most
unfavorable position permitted for land-
ing, and the flaps in the approach posi-
tion, shall be at least 0.04 V, 3,

(¢} Flaps in take-off position. The
steady rate of climb in feet per minute, at
any altitude within the range for which
take-off weight is to be specified in the
certificate, with the weight equal to max-
imum take-off weight for that altitude,
the speed equal to the minimum take-
off climb speed permitted in § 4a.748-
T (b)), the critical! engine inoperative,
its propeller windmilling with the pro-
peller control in a position which would
sllow the engir2 (If operating normally
and within approved limits) to develop
at least 50 percent of maximum-except-

. take-off engine speed, all other engines

operating at the take-off powe: available
at such altitude, the landing gear re-
tracted, center of gravity In the most
unfavorahle position permitied for take-
off, and the flaps in the take-off position,
shali be at least 0.035 Vi

{Amdt. 04-8, 7 F. R. 785]

§42.7147-T Take-off determination,
The take-off data set forth in §§ 42.748-T
and 42.749-T shall be determined over
such range of welghts and altitudes us
the applicant may desire, with a constant
take.off flap position for a particular
weight and altitude, and with the oper-
ating engines at not more than the take-
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off power available at the particular slti-
tude. These data shall be based on a
level take-off surfaee with zero wind.

[Amdt. D4-8, 7 F. R. 988)

$ 42.748-T Speeds—{a) Critical-en-
gine-failure speed, denoted by Vi, is a
true indicated air speed, chosen by the
applicant, but in any case not less than
the minimum speed at which the con-
trollabllity is adequate to praceed safely
with the take-off, using normal pilcting
skill, when the critical engine is suddenly
made (noperative.

(b) Minimum take-off climb spced,
denoted by V2, is a irue indicated air
speed chosen by the applicant, which
shall permit the rate of climb requjred
in § 48.746-T {¢) but which shall not be
less than 1.20 Vs for iwo-engined air-
planes, or 1.153 Vs, for airplanes having
mere than two engines, or lesc than 1.10
times the minimum spee@ at which the
airplane is fully controllable in flight
using normal piloting skiill when the
critical engine is suddenly made inopera-
tive.

[Amdt. 04-8, 7 F. R, 986]

§4a.749-T Take-off path. The
lengihs and slopes of segments of the
take-off path, and the location of critical
points on the complete path shall be de-
termined in accordance with the follow-
ing conditions and assumptions, The
lecation of the points defined in para-
graphs (a}) to (e) of this section shall
be expressed in terms of the horizontal
and vertical distances from the starting
point.

(r) Starting point. The point from
which a standing start (s made with all
engines operating.

(h) Critical-engine-failure point. The
point at which the airplane attains
speed Vi (critical-engine-failure speed)
when saceelerated from point {a) with
all engines operating.

{¢) Accelerate-qgnd-stop point. ‘The
point on the take-off surface at which the
airplane can be brought safely to a stop
if all enpines are cut at point (b),

{d) Start-of-climb point. The point
on or just elear of the take-off surface at
which the airplane attmins speed V2
(take-off climb speed) when the critical
engine is made inoperative with its pro-
.peller windmilling in low piteh at point
(b},

The take-off acceleration segment, (a)
to (d), shall be determined by making a
continuous run up to speed Vi with the
critical engine cut at peint (b)),

() Retraction-completion point., The
point at which landing gear retraction is
completed when retraction is initiated
not earlier than point (d).

{1) The initial climb segment, (4} to
(e¥, shall be assumed to correspond to
the rate of ciimb at speed Va with Iand-
ing gear extended and windmilling pro-
peller in low pitch,

2} The second climb segment, begin-
ning at point {e), shall be assumed to
correspond to the rate of climb at speed
V2 with landing gear retracted and wind-
milling propelicr in high pitch, as de-
fined in § 4a.746-T (¢). This segment
may continue indefinitely or may end at
point {(g) in accerdance with paragraph
{g) of this section.

(1) 50-Joot height point. The point
st which the airplane attains a height
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of 50 fcet (above the take-off surface)
along the take-off flight path defined
herein.

(g} FPeathering-completion point. The
point where feathering or stopping of
the inoperative propeller is completed,
if the applicant desires to include this
step in the take-off determination. It
shall he assumed that the decision to
feather or stop is made not eariier than
the instant of attaining point (£).

(1> In the event that it is desired to
include propeller feathering or stopping
in the take-cff path, the final climb seg-
ment, beginning at peint (g), shall be
assumed to correspond to the rate of
climb at speed Ve with landing gear re-
tracted and the propeller of the inopera-
tive engine feathered or stovped.

§ 4a.749a-T Temperature account-
ability. Operating correction factors for
take-off weight and take-off distance
shall be determined to account for tem-
peratures above and below standard,
and when approved by the Administrator
shall be included in the Airplane Flight
Manual. These factors shall be obtained
as set forth in paragraphs (g} and (b) of
this section.

{a) Por any spegific airplane {ype, the
average full temperature accountability
shall be computed for the range of
weights of the airplane, altitudes above
sea Jevel, and ambient temperatures re-
quired by the expected operating condl-
tions. aAccount shall be taken of the
temperature effect on both the aeéro-
dynamic characteristics of the airplane
and on the engine power, The full tem-
perature accountability shall be ex-
pressed per degree of temperature in
terms of 8 welght correction, s take-off
distance correction, angd a change, if any,
in the critical engine failure speed, V.

{h) The operating correction factors
for the airpiane weight and take-off
distance ghall be at least one-half of
the full accountability values. The value
of V. shall be further corrected by the
average amount necessary to assure that
the airplane can stop within the runway
length at the ambient temperature;
except that the corrected value of V.
shall not be less than a minimung at
which the airplane can be controlled
with the critical engine inoperative.
(Secs, 205 {(a), 601, 603, 52 Stat. 984,
1007, 1009, 62 Stat. 1216; 49 U. 5. C.
425 (a}, 551, b53, Pub. Law 872, 80th
Cong. 1st Sess.) -

{Amdt. i2-2 14 F. R A48

§4a.750-T. Landing determination.
‘The horizontal distance required to land
and come Lo a complete stop from a point
at a height of 50 feet above the landing
surface shall be determined for such
range of weights and altitudes as the ap-
plicant may desire, In making this de-
termination:

{a) Immediately prior to reaching the
90-foot altitude, a steady gliding ap-
proach shall have been maintained, with
a true indicated air speed of at least
1.3 V..

(b) The nose of the airplane shall not
he depressed, nor the power increased,
after reaching the 50-feot altitude, At
all times during and Immediately prior
to the ]landing, the flaps shall be in the
landing position. eXcept that after the

airplane is on the landing surface and
the true indicated air speed has heen re-
duced to not more than 0.9 Vs, the fap
position may be changed,

(c) The operating pressures on the
braking system shall not be in excess of
those approved by the manufacturer of
the brakes.

(d) The brakes shall not be used in
such manner as to produce excessive wear
of brakes or tires.

(e} The landing shalil be made in such
manner that there is no excessive ver-
tical acceleration, no tendency to hounce,
nose over, porpoise, ground loop, or
water loop, and in such manner that it
reproduction shall not reguire any excep-
tional degree of sKill on the part of the
pitot, or exceptionally favorable condi-
tions, If this last condition {(with re-
spect to eXceptional skill or favorable
conditions) is not met, the distance to be
determined shall be that considered to
correspond to a piloting technigue nor-
mally usable.

[Amdt. 04-8, T ¥. R. 986}
FLIGHT CHARACTERISTICS

§4a.751-T Flight characleristics.
There shall be no flight characteristic
which makes the airplane unairworthy.
The airplane shall also meet the follow-
ing requirements under all critical load-
ing conditions within the range of center
of gravity, and, except as provided in
$ 4a.753 {(d), at the maXimum welght
for which certification is sought.

[Amdt. 04-8, 7 F. R. 986, ns amended by
Amdt, 04-2, 8 F. R. 13998)

§ 4a.752-T Conirollability and ma-
netverability. 'The airplane shall be con-
trollable and maneuverable during take-
off, climb, level flight, glide, and landing,
and it shall be possible to make a smopth
transition from one flight condition to
another, without requiring an exceptional
dezree of skill, alertness, or strength on
the part of the pilot, under all conditions
of operation probable for the type, in-
cluding those conditions normally en-
countered in the event of sudden failure
of any engine. It shall be possible, with.
power off, with flaps either retracted or
in the landing position, with the center
of gravity in the most unfavorable loca-
tion within the certificated range, and
with the airplane trimmed for a speed
of L4 ¥, to change the Bap position to

the opposite extreme, to make a sudden
application of take-off power on all en-
gines, or to change the speed t¢ any vaiuve
between 1.10 Va,, &nd 1,70 Vs, without re-

quiring a change in the trim control or
the exertion of more control force than
can readily be applied with one hand for
a short period. It shall not be necessary
to use exceptional piloting skill in order
to prevent loss of ¢ ititude when flap re-
traction from any position is initiated
during steady horizontal flight at 1.1 Vs,
with simultanecus application of net
more than maxXimum-eXcepi-take-off
power.

[Amdt. 04-8, 7 F, R. 986]

§ 4a.753-T Trim. The means used
for trimming the airplane shall he such
that after being trimmed and without
further pressure upon or movement of
either the primary control or its corre-
sponding trim control by the pilot or the



automatic pilot, the airplane will main-
tain: i

{a) Lateral and directional trim un-
der all conditions of operation consigt-
ent with the infended use of the air-
plane, including operation at any speed
from best rate-of-climb speed to high
sneed and operation in which there is
greatest lateral variation in the distri-
bution of the useful load;

(b Longitudinal trim, under the fol-
lowing conditions:

(1) During climbh at the best rate-of-
climb speed with maximume-except-take-
off .power.

(2) During a glide with power off at
a speed not in excess of 1.4 Vs, and

{3) During level flight at any speed
from 30 percent of high speed to the sum
of Vi, and 20 percent of the difference

“between high speed and Ve,;

(¢) Rectilinear climbing flight with
the critical engine inoperative, each
other engine operating at maximum-
excepi-take-off power and the best rate-
of-climb speed under such conditfons;

(d} Rectilinear flight with any {wo
engines inoperative and each other en-
gine operating at maximum-except-
take-off power under the following
conditions:

(1) With the weight of the airplane
not more than that at which there is
a speed range In level Aight of not less
than 10 miles per hour;

(2) With the speed of the alrplane not
more than the high speed obtained un-
der the conditions speceified in subpara-
graph (1) of this paragraph less 10 miles
per hour.

{Amdt. 04-8, 7 F. R. 886]

§ 4a.754-T  Stability. The airplane
shall be lengitudinally, directionzlly,
and laterally stable in accordance with
the following provisions. Suitable sta-
bility and control “feel” may be reguired
in other conditions normally encountered
in service if flight tests show such sta-
bility to be necessary for safe operation.

[Amdt. 04-8, 7 F. R. 987]

§ 4a.755-T Static longiludinal sia-
bility. In the flight conditions described
in § 4a.756-T,

(a) At any speed which can be ob-
tained without excessive control force
and which is more than 10 miles per hour
above or below the specified trim speed,
but not greater than the appropriate
maximum pérmissible speed or less than
the minimum speed in steady unstalled
flight, the characteristics of the elevator
control forces and friction shall be such
that

(1) A pull s required to maintain
speeds below the specified trim speed and
a push to mainiain speeds above the
specified trim speed.

(2) The control will, when unre-
strained by the pilot, move continnousiy
toward its original trim position.

(b} Where a stable slope of the stick
force versus speed curve is specified, any
decrease In speed below trimn speed shall
require an increase in the steady pull on
the elevator control and any increase jn
speed above {rim speed shall require an
increase in the steady push on the con-
trol, Such slope shall be between such
limits that any substential change in
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speed is clearly perceptible to the pilot
through a resuliing change in stick force,
and that the siick force reguired to pro-
duce necessary changes in speed does not
reach excessive values.

[Amdt. 04-8, T F. R. 587]

§ 4a.T56-T Specific stobilily condi-
tions—(a} Landing. With flaps in the
sea level landing position, the landing
gear extended, maximum sea level land-
ing weight, the airplane trimmed at
1.4 Vs, and throttles closed, the stick
force curve shall have a stable slope at ail
speeds between 11 Vs, and 1.8 Vs,

{h) Approoeh. With flaps in sea level
approach position, laznding gear ve-
{racted, maximum sea level landing
weight, the airplane trimmed at 1.4 Vs,
and with power sufficient to maintain
level flight at this speed, the stick force
curve shall have a stable slope at all
speeds batween 1.1 Vs, and 1.8 Vs,

{c) Climb. With flaps retracted, lanad-
ing gear retracted, maximum sea level
take-off weight, 76 percent of maximum-
except-take~off power, and with the air-
plane trimmed at 1.4 Vs,, the stick force
curve shall have a stable slope &t ail
speeds between 1.2 Vs, and 1.6 Vs,

(d} Crulsing. With flaps retracted,
maximum sea level take-off weight, 75
percent of maximum-except-take-off
power, and with the airplane trimmed
for level flight, the stick force curve shall
have a stable slope at all speeds obtain-
ghle with reasonable stick forces he-
tween:

1) 1.2 V4, and the maximum permis-
sible speed, when the landing gear is
retracted;

(2% 1.2 Vo, and the level flisht speed,
when the landing geatr is eXtended,

[Amdt. 04-8, 7 F'. R. 987)

i § 4a.157-T Dynamic longitudinal sta-

bility., The airplane shall not be dy-
namically unstable Iongitudinally, as
shown by the damping of the normal
long period oscillation, under any flight
condition that is likely to be maintained
for more than 10 minutes in ordinary
service, Compliznce with this require-
ment shall be demonstrated under szt
least the following conditions:

(a) During level flight with 75 percent
of maximum-except-take-off power.

(b} During a climb with 75 percent
of maximum-except-take-off power at a
speed equal to 75 percent of that ob-
tained in paragraph (a) of this section.

Any short period osg¢illation occurring
between stalling speed and maximum
permissible speed shall be heavily
damped with the primary contreis in
2 fixed position.

[Amdt. 04-8, 7 F. R. 987]

§ 4a.758-T Directional and lateral
static stability. The static directional
stability, as shown by the tendency to
recover from g skid with rudder free,
shall be positive for all flap positions and
symmetrical nower conditions, and far
all speeds from 1.2 V,, up to the maxi-
mum permissible speed. The static
lateral stability as shown by the tend-
ency to rzise the low wing in a sideslip,
shall be positive within the same limits.

[Amdt. 04-8, 7 F. R. 887]
§ 4a.759-T Stalling. With power off,
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and with that power necessary to main-
tain level flight with flaps in approach
position at a speed of 1.6 Vs, maximum
landing weight, flaps and landing gear
In any position, and center of gravity
in the least favorable position for recov-
ery, it shall be possible to produce and
to correct roll and yaw by unreversed
use of the aileron and rudder controls
up to the time when the airplane pitches
in the maneuver described below. Dur-
ing the pitching and recovery portions
of the maneuver it shall be possible to
prevent appreciable rolling or yawing by
normal use of the controls,

In demonstrating this gquality, the or-
der of events shall be:

(a) With trim controls adjusted for
straight flight at a speed of 1.4 Vy,, re-
duce speed by means of the elevator con-
trol until the speed is steady at slightly
ahove stalling speed; then

(b) Puil elevator control back at a
normal rate until a stall is produced as
evidenced by an uncontrollable down-
ward pitching motion of the airplane, or
unrttil the control reaches the stop. Nor-
mal use of the elevator gontrol for recov-
ery may be made after such pitching
motion is unmistakably developed.

In any case, the airplane shall hot
pitch eXcessively before recovery is com-
pleted, .

The airplane shall be recoverable
without difficully or the use of power
from the inoperative engine when it is
stalled with the critical engine inopera-
tive and the remaining engines operat=-
ing at i5 percent of maximum-except-
take-off power,

[Amdt. 04-8, T F. R. 987]

OPERATING MANTUAL

§ 42.760-T Airplane operating man<
#agl, There shall he furnished with each
airplane a copy of a manual which shall
contain such information regarding the
operation of the airplane as the Admin-
istrator may require, including, but not
Iimited to, the following:

(a) All performance data secured un-
der §%4a.741-T through 4a.750-T to-
gether with any pertinent deseriptions of
the conditions, air speeds, etc., under
which such data were determined.

{ny Adequaie instructions for the use
and adiustment of the flap controls un-
der § 4a.464-T.

(¢) The indicated afr speeds corre-
sponding to those determined in
& 45,748-T, together with perfinenft dis-
cussion of procedures to be followed if
the critical engine becomes inoperative
on take-off,

(d) A discussion of any significant
or unusual fiying or ground-handiing
characteristics, knowledge of which
would be useful to a pildt not previously
having flown the alrplane.

[Amdt, 04-8, T F. R, 987]

SUBPART I—MISCELLANEOUS
REQUIREMENTS

§ 4a.T70 [Identification plate. A fire-
proof identification plate, shall be se-
curely attached to the structure in an
accessible location where it will not likely
be defaced during normal service, The
identification plate shall not be placed
in a location where it might be expected



to be destroyed or lost in the event of 8
accident. The identification plate shall
contain the identification dafa reguired

by § 2.36 of this chapter.
[Amdt. 4a-3, 14 F. R, €769]

SOURCE: §§ 4a/171L and 4a.772 contained In
Civil Alr Regulations, May 31, 1938.

§4a.771 Standard weights, In com-
puting weights the following standard
values shall be used:

Gasoline___..____. w-- B pounds per gallon,
Lubricating oil 7.5 pounds per gallon,
Crew and passengers_. 170 pounds per per-
son, unless other-
wise specified by
the Administrator.
20 pounds each,

Parachutes_ ..o

APPENDIX—TABLES ANp FIGURES

TABLE 48~1.~-STMMETRICAL FLIGHT

COXDITIONS (FLAPS BBTRACTED)

1, Condition . oo e imaameees 1

2. Reference §4a.79

3. Design Speed (see § 48.73) . Vi

4, Gust Velocity, U, 1. p.s. () (7 ; +30
_____ 49,76

5 fan {a) Gust (%)
an M Mancuvering. . -

6. Limit Lond Fagtor, n. When item & gives ¢

valiaes of An, use larger. . 1+Ans
7. Minimom Valueofn____ . 2,50
8. Minlmum Yield Factor of Safety, f,. _ 1.0
4. Minimum Ultiraate Foetor of Safety, fa. - -... 1.5

1 I v v V1
§4a. 81 $4n. 821 §4a.83 {4a.84
17, v, v, L
w3 +13 L L S,
§ 4a.76 § 4a.76 §4a.76 | —0.5Am1,
maeao| Flgoda 3o —0.25Aam1,
1+-Ani: 1Aner | 1aney | —1tany oo
None 2,50 None —1.6| None
10 1.9 1.0 1.0 1.0
1.5 1.6 1.5 L5 1.5

{1} Feel por second.
(3} + menns upward, — means downward, X
(% May bo limited by maximuwm dynuaute Yt coeflicient

obiainable under sudden changes of sngle of atiack,

[CAR, May 31, 1988, as amended by Amdt. 48,5 ¥. R. 1837}

TABLE 4a-2,—SEMMETRICAL FLIGHT CONDITIONS (F'LAPS EXTENDEDR)

1. Condition

2. Relerence
3. Design Speed (ses § 48.73) .
4. Gust Veloeity, U, Lp.s. () (..
[ O I

6, Limit Load Factor, n_
7. Minimum Value ofn T
8. Minimum Yield Factor of 3afety, j,.
9, Minimuam Ultimate Factor of 3afety, je-

Vi VIII IX
- § 48. 87
Vi
+15
4 4a.76 §4a.76
14+Anyrs 1+Anyrir
2,00 None .
L0 10 1.0
1.5 15 1.5

(1) Feot nier second.
() 4 means upward, — mesns downward.
(3} May be limited by maximum dynamic

lift coefficient obtaingble under widden changes of angle of attack,

[CAR, May 31, 1838, ag amended by Amdt. 48, 5 F. B, 1837

TARLE 4a-3.—L0aDING CONDITIONS FOR HORIZONTAL TAIL SURFACES

1. CONAItION- - avcccammmcmmmmcamasaemm o wn---] Balancing Mapeuvering Damping Tab effects
P T e I U $40. 215 t4a, 117 § 48, 118 § 48, 112
.3, Design Speed (see §43.73) - - cvmmeceme o maan " (1&} Al - )
. -. own,
:. lioroe CoIet.ﬁcx.:nIt’, Cw. o {+'3g‘(up()’) }
. Average Limit Pressute, p. s. f. w4 = JRN

& Chiorg Distribution -... Fig da Fiz. da-5 Fie. B Figl wat®)
7. 8pan Distribution. | Constant Oy { Constsnt Cx | Constant Cx | Constant Cx(f)
8. Minjmum Average Limit Pressure, p. 5. £.() o[ a--vuvamcoiann oo LY 28 (R P
9. Special Requirements None Mone None Nona
10. Minimum Yield Factor of Safety, Jy. 1.0 1.0 10 LG
15, Mipimam Ujtimate Factor of Safety, ju- 15 1.5 L5 L4

8 Over entirs horizontal tall,

&

. is the dynamic presstiee corzesponding to Vo, see § 49,42, .
efers to main sitface, disregarding tah; uniform pressure distributlon may be sssumed over tab.

. "CAR, May 31, 1938, as amended by Amdt. 48, 5 F. R. 1837]

§ 42.772 Leveling means. Adequate
means shall be provided for easily deter-
mining when the aircraft is in a level

9¢

position.
TaABLE 42-4.—LoAbING CONDITIONS FOR VERTICAL TAIL SORFACES

1. Conditlon. oo, e m e Maneavering Damping Gust Tab effects
2, Referenoe L §da1Z) §4a.121 §’4a. 122 ?43. 123
2. Design Speed (see § 48.73) Vo) Ve Viio

4, Cyor GUSt .o oo os Cy=045 U=301p.s. |___ -
5. Average Limit Pressure, p. s, 1. Cwna(® § 42.122({b} . -
§, Chord Distribution__..._____ Tig. 4a-5 Fig. ¢a-6{H Fig, 40-5(F)
7. Span Distribution Constant Cv Constant Cw ;| Canstant (8}
8, Minimum A verage Limit Pressure, p. 8. 1. 12

9. Speeial Reguirements_.____.__..__ 43,120 (b)Y

10, Minimam Yield Facter of Salety, jo- L0
11, AMinimuam Ultimate Factor of Safety. J 15

Over gntire vertieal tail.
¢ i the dynamic pressure corresponding to Va (sce § 4a.42).

Bee § 45,120 {n) for exceplion.

See 4 4a.123 (b) for exception

(53 Hoe §4a.122 (o),

%) Refers to main surface, disregarding tab; unliform pressure distribution mar be ussnmed over tab

{CAR, May 31, 1938, as amended by Amdt. §, 4 F. R. 1170]

Q!
[
[0
4]

TABLE 4a-5.——L0aDING CONDITIONS FOL AILERONS

1. Condition..... e amm e et mmmmamemeama e —mammn Maneuvering Tab eflects

2. Reference § 4a.125 § 48.120
3. Design Specd (see § 40.73). Vel L0

4. CrxorGust . ... Co=D453 | o
6. Averagp Limit Pressure, p Oxpl®) e cammcaa-
6. Chorg Distribution...___. Irip. 4a-7 ¥ig. 4a-7(%)

7. Bpan Distribation. ... _._..

an Constant Cu(4)
8. Minimum Average Limit Pressure, p.s. [

Constant Ca
12

SNOILVIANTY "IV TIAID

9. Spocial Requiremments _____... .__.. §4a.1250m T None
10, Minimum Yield Factar of Safety, jv 1.0 L0
11. Minimum Ultimate Factor of Sufety, fur o ooocevemicocsammcecsaccsarmcaaaan- 1.5 1.5

(*) See § 4a.125 (a) for exception. |
)] «{? is the dynamic pressure corresponding to Vy (see § 43.42).
(&} V'r Is the maximum Jevel flight air speed with any engine hloperative.
() Refers to main surface. disregarding tab: uniform pressure distribution may be assuited over tab.
[CAR, May 31, 1939]
TaslE 40-6.—LOADING CORDITIONS FuR CONTROL SYSTEMS
{See § 4a.137}
Rudder
Flaps,
Elevator Sym- Unsym: Aleron | ho ere.
metrical metrical
thrust (1} i thrast (9
1. Relerence .130 . 140 140 .141 (142
2. Maximum Limit Coutrol Foree, pounds 200 200 200 80 KNond
3. Minimum Limit Control Foree, pounds. Fig.da-8 130 200 | Flg. 4a-9 | See Ref.
4. Minimum Yield Factor of Bafety, .. .- Lo 10 LD Lo 1.6
. 6. Minimum Ultimate Factor of Safety, fa. ... L5 1.5 LS 1.5 1.5

(1) Propeller axes all in plane of symmetry,
%) Propeller axes not all in plane of symmetry.
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TABLE $0-7.-—ADDITION AL (MULTIPLTING) FACIORS OF SAFETY
(See §§ 40.207-40.216)

Ad:’lil:’Ininal Additional \
~ N iele nitimale May be eovered
lrem Component Reference mgfar of tactor of by Iiem Ne.
safety, j, safery, i

1. Fittines (except control system fttings) ... § 4a. Mg Naone 1.20 2,4,506.7,89
2. Castings e e § 4a. 200 None 2.00 7.8
3. Daralinl double w o wing it wuss § 48,210 None 1.0% 4
4. Wires at small angles R S4a. 211 None Son Rel, -
5. Drouble drag truss wires § 4a. 212 None See Ref, -
fi. Torque tubes psed as hing §da. 213 None 1.5 -
7. Control xurfaee hinges (1) § 4n. 214 None A R7 .
A Contral system joints (1} § 4a. 214 Nono 433 .
B Wiresizes_ ____ . ... ______. N §4a. 315 Noene See itef, _
. Wing Jift teuss (Qunding conditions anly) . __Lo....._ §1a. 216 None 110

{1y For bearing stresses only

1CAR, May 31, 1939, as amended by Amdt. 5, 4 F. R. 1170]
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FreURe 45-11—DISTRIBUTION OF LOCAL PRESSURES—BOAT SEAPLANES.

NOTICE

Advise the Civil Aeronautics Board, Washington 25, D. C,, that you have purchased this
part of the Civil Air Regulations and that agency will supply you with copies of amendments
which have been issued since this printing. Be sure to specify the number of this part, other-
wise your request cannot be filled. ’

f you wish to be informed of all future amendments to this and to other parts of the Regula-
tions, subscribe to the monthly Civil Acronautics Journal, All new regulations, amendments,
and speein] regulations are carried in the Jownal. Annual subscriptions are 75 cents, payable
in advance by cash or money order, and are obtained from the Superintendent of Documents,
Government Printing Office, Washington 25, D, C.
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